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AB Neutrophils have the capacity to accumulate in high numbers in the lung during infection 
and inflammation. Because they play an important role in host defence against infection, 
but may also cause tissue injury, these cells are thought to be involved in the 
pathogenesis of various inflammatory lung disorders, including chronic bronchitis and 
chronic obstructive pulmonary disease. Neutrophil products that may mediate tissue injury 
at sites of neutrophil -dominated inflammation include the neutrophil serine proteinases 
elastase, cathepsin G and proteinase 3, and the nonenzymatic defensins. One of the 
targets of the neutrophil is the lung epithelium, and in vitro studies have revealed that 
both the serine proteinases and neutrophil defensins markedly affect the integrity of the 
epithelial layer, decrease the frequency of ciliary beat, increase the secretion of mucus, 
and induce the synthesis of epithelium-derived mediators that may influence the 
amplification and resolution of neutrophil -dominated inflammation. Both neutrophil 
elastase and defensins induce the release of the neutrophil chemoat tract ant chemokine 
interleukin-8 from respiratory epithelial cells. The al- proteinase inhibitor (al-PI) is 
a well-characterized inhibitor of neutrophil elastase, that also blocks the cytotoxic and 
stimulatory activity of defensins towards epithelial cells. The elastase inhibitory 
activity of al-PI is also abrogated by the binding of defensins to this inhibitor. 
Incubation of epithelial cells with neutrophil defensins in combination with either 
elastase or cathepsin G resulted in decreased effects on the epithelial cells compared 
with those observed when the cells were incubated with defensins, elastase or cathepsin G 
separately. These results suggest that neutrophil defensins and serine proteinases cause 
injury and stimulate epithelial cells to produce chemokines that attract more neutrophils 
to the site of inflammation. The effects of neutrophil defensins and serine proteinases 
on. epithelial cells appear to be restricted by proteinase inhibitors and by inhibitory 
interactions between these sets of neutrophil granule proteins. 
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Patients with chronic obstructive pulmonary disease (COPD) frequently have recurrent lower 
respiratory tract infections with nonencapsulated Haemophilus influenzae. The infected 
mucosa of these patients is infiltrated with neutrophils, which upon activation may 
release antimicrobial peptides, including defensins. It was shown that defensins isolated 



from neutrophils or from sputum samples of COPD patients did not kill H. influenzae from 
these patients, but they did stimulate its adherence to human bronchial epithelial cells 
in a time- and dose -dependent manner. Maximal stimulation was observed after 3 h in the 
presence of <10 ug/mL defensins, resulting in 65 ± 36 cfu/cell (61- fold increase) . The 
enhanced adherence was not solely due to charge effects and was specifically blocked by 
al -proteinase inhibitor. Because adherence is the first step in the onset of respiratory 
tract infections, our findings indicate that neutrophil defensins likely contribute to the 
pathogenesis of H. influenzae infection in the lower respiratory tract. 
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The deficiencies of current therapies and the potential benefits of novel approaches to 
chronic obstructive pulmonary disease (COPD) were reviewed at a symposium organized at the 
National Heart and Lung Institute, London, U.K., July 7-8, 1999. Several speakers 
discussed different facets of the disease. The keynote lecture dealt with two major, but 
distinct themes: the utility of computerized tomographic scanning as both a quantitative 
and a qualitative tool and the recent observation that retinoic acid could produce new 
alveolar growth, emanating from ducts, in hamsters when it was administered after 
instillation of elastase. Regarding current therapeutic approaches, bronchodilators are 
the mainstay of existing therapy, while the use of mucolytics varies markedly between 
countries. The role of steroids in the treatment of COPD is confused. There is 
surprisingly little evidence of any clinical benefit from the use of antibiotics. 
Potential future therapies include M3- selective muscarinic antagonists, chemotactic 
mediators, protease inhibitors and antiinflammatory agents. 
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Chronic obstructive pulmonary disease: 
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Chronic obstructive pulmonary disease (COPD) is common and there is an increasing 
worldwide prevalence. There are no available treatments to prevent the progression of 



airflow obstruction, but greater understanding of the molecular and cellular mechanisms 
involved in COPD has identified many new therapeutic targets, including inflammatory 
mediators, proteases and adhesion molecules. In this review, Peter Barnes considers 
potential new drugs for this neglected disease. Copyright (C) 1998 Elsevier Science Ltd. 
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Medical management of COPD begins with an awareness of risk factors and identification of 
at-risk patients. Once disease is identified, patient and family education, a smoking 
cessation program, and an appropriate bronchodilator regimen should be initiated. Airway 
secretions and infections should be minimized, hypoxemia corrected, and other secondary 
physiologic disturbances evaluated when appropriate. Participation in a comprehensive 
pulmonary rehabilitation program can markedly improve symptoms, function, exercise 
performance, and quality of life. The results are a reduction in patient limitations, 
medical expenses, and dependence on medical facilities and caregivers. 
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Destruction of components of the extracellular matrix of the lung by neutrophil elastase 
is believed to be a critical event in the development of obstructive lung disease. The 
local synthesis of al- proteinase inhibitor, the controlling inhibitor of this enzyme, may 
provide a partial mechanism for neutrophil elastase regulation, especially during 
inflammation, when proteolytic enzymes are released from phagocytes. In this study, we 
show that lung-derived epithelial cells not only have the capacity to synthesize 
functional al-PI but also to increase the rate of its production when stimulated by 
specific inflammatory mediators, including oncostatin M, interleukin-1, and the 
glucocorticoid analogue, dexamethasone . 
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AB Background - A study was undertaken to clarify whether the Pi SZ phenotype of the protease 
inhibitor system predisposes to chronic obstructive pulmonary disease (COPD) . Methods - 
The prevalence of PI Z and PI SZ deficient phenotypes was investigated in a population of 



702 patients with COPD followed up at the Chest Unit of a tertiary hospital and in 15 400 
newborn infants from the same geographical area. Individuals with deficiency were detected 
by screening of dried blood spots on filter paper using a comparative 

electroimmunodif fusion technique for al -anti -trypsin and transferrin. The serum phenotype 
was confirmed by means of isoelectrof ocusing on polyacrylamide gel. Results - Of the 702 
blood samples from patients with COPD, six PI Z subjects (0.85%) and one PI SZ (0.14%) 
were detected. Of the 15 400 samples from neonates, the number of PI Z subjects was eight 
(0.052%) and that of PI SZ was 24 (0.156%). The difference between the two groups was 
significant for PI Z but not for PI SZ. Conclusions - The data do not indicate an 
increased risk for development of COPD associated with the PI SZ phenotype but confirm the 
predisposition of PI Z individuals for the development of COPD. 



L43 



ANSWER 11 OF 128 
reserved on STN 



EMBASE COPYRIGHT (c) 2005 Elsevier B.V. All rights 



ACCESSION NUMBER: 
TITLE : 



AUTHOR : 

CORPORATE- SOURCE: 



SOURCE : 



COUNTRY : 
DOCUMENT TYPE: 
FILE SEGMENT: 



(1997) Vol. 52, No. 5, 



1998041916 EMBASE Full -text 

Chronic obstructive pulmonary disease from science to the 
clinic: The role of glutathione in oxidant -antioxidant 
balance . 
MacNee W. 

W. MacNee, Respiratory Medicine Unit, Dept. of Medicine, 
Royal Infirmary, Edinburgh EH3 9YW, United Kingdom 
Monaldi Archives for Chest Disease, 
pp. 479-485. 
Refs: 4 9 

ISSN: 1122-0643 CODEN: MACDEL 
Italy 

Journal; General Review 
006 Internal Medicine 

Chest Diseases, Thoracic Surgery and Tuberculosis 
Immunology, Serology and Transplantation 
Clinical Biochemistry 
Pharmacology 
Drug Literature Index 



015 
026 
029 
030 
037 

LANGUAGE : Engl ish 

ENTRY DATE: Entered STN: 19980220 

Last Updated on STN : 19980220 
DATA NOT AVAILABLE FOR THIS ACCESSION NUMBER 



L43 



ANSWER 12 OF 128 
reserved on STN 



EMBASE COPYRIGHT (c) 2005 Elsevier B.V. All rights 



ACCESSION NUMBER 
TITLE : 



AUTHOR : 



CORPORATE SOURCE: 



SOURCE 



COUNTRY : 
DOCUMENT TYPE 
FILE SEGMENT: 



LANGUAGE : 
SUMMARY LANGUAGE 
ENTRY DATE: 



AB 



1998025654 EMBASE Full-text 



al- antitrypsin deficiency: Memorandum from a WHO 
meeting. 

Barker A.; Brantly M. ; Campbell E . ; Carrell R. ; Cox D.W. ; 
Dirksen A.; Dodge J. A.; El-Hazmi M.A.F.; Eriksson S.; 
Ginter E.K.; McElvaney N.G. ; Mehta A.; Propst A.; Sandhaus 
R. ; Snider G.L.; Stockley R.A.; Stoller J.K.; Verma I.e.; 
Walsh J.; Wencker M.; Napalkov N.P.; Tsechkovski M.; 
Boulyjenkov V.; Heuck C.-C. 

Dr. V. Boulyjenkov, Human Genetics Programme, World Health 
Organization, 1211 Geneva 27, Switzerland 

Bulletin of the World Health Organization, (1997) Vol. 75, 
No. 5, pp. 397-415. 
Refs: 81 

ISSN: 0042-9686 CODEN: B WHOA 6 
Switzerland 

Journal; Conference Article 

015 Chest Diseases, Thoracic Surgery and Tuberculosis 

017 Public Health, Social Medicine and Epidemiology 

022 Human Genetics 

029 Clinical Biochemistry 

04 8 Gastroenterology 
English 

English; French 
Entered STN: 19980205 
Last Updated on STN: 19980205 
al -Antitrypsin (AAT) deficiency, also known as al-antiprotease inhibitor deficiency, is a 
disease caused by genetically determined AAT deficiency. It occurs as a result of 
inheritance of two protease inhibitor (PI) deficiency alleles from the AAT gene locus 
(designated PI) on chromosomal segment 14q32.1. The most common deficiency allele is PI*Z 



and a large majority of individuals with severe AAT deficiency are PI type ZZ. The 
disease occurs- predominantly in white persons of European origin and its frequency in 
Europe and North America is comparable to that of cystic fibrosis (1 in 2000 to 1 in 
7000.) Persons with AAT deficiency may have no clinical manifestations. Chronic 
obstructive pulmonary disease (COPD) with a high frequency of panacinar emphysema is the 
most prevalent clinical disorder associated with AAT deficiency and the most frequent 
cause of disability and death. Tobacco smoking is the major risk factor for developing 
COPD, which generally begins by the third decade of life, much earlier than 'usual' COPD 
that occurs in AAT-replete individuals. Liver disease, the second most frequent clinical 
manifestation of AAT deficiency, typically presents as cholestasis in infancy but is 
usually not severe and generally remits by adolescence. Chronic liver disease develops 
infrequently, although AAT deficiency is the commonest cause of chronic liver disease in 
childhood. Cirrhosis and carcinoma of the liver affect at least 25% of AAT-def icient 
adults over the age of 50 years. AAT deficiency appears to be widely underdiagnosed and 
based on predicted gene frequencies even in the most intensely studied populations, only a 
small proportion of those predicted to have AAT deficiency have been diagnosed. Human AAT 
is available in limited quantity for augmentation therapy. This Memorandum summarizes the 
discussions and recommendations made, by participants at a WHO meeting held in Geneva on 
18-20 March 1996 to review existing knowledge about this highly prevalent genetic 
disorder, develop a strategy for enhancing awareness of it among health-care -givers and 
the general public, and explore new case-finding and disease-prevention strategies. 
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Today the term exogenic-allergic asthma with eosinophilic inflammation, specific IgE 
antibodies is the best -defined condition of the group of obstructive airway diseases for 
the BKV. Since genetic factors predispose for that kind of disease, the surroundings at 
work can at best induce or enhance it. Such patients have to be protected against 
inhalative allergenic and unspecific stimuli (chemical, irritative) in an appropriate way 
or excluded from occupational stress factors. There are little (Isocyanate, aspirin) 
'specific' exogenic inductors for intrinsic asthma: professional exposure can therefore 
rarely be the cause (preventive vocational guidance) . The most frequent cause for chronic 
obstructive bronchitis is tobacco smoke, a fact that can mask all other causes and lead to 
complications. Chemically and physically irritative additions to the air will lead from 
an. acute to a chronic, regenerative, non-eosinophilic inflammation which - unlike asthma - 
involves a carcinogenic and emphysematous risk. The term 'asthma' should not be used in 
this context. Model exposures and MAK-values should provide the necessary aetiologic- 
diagnostic and industrial safety concentrations. Short-term exposures to pollutants mostly 
lead to combined - mainly restrictive - and slight, obstructive ventilatory disorders 
(from acute gas pulmonary oedema to isocyanate, quartz and asbestos exposure and exogenic- 
allergic aerosols with or without precipitating antibody formation) . Chronically low gas 
and aerosol exposure (NO(x) , S02, byssinosis, mixed dust pneumoconiosis) leads to chronic 
bronchitis with more or less centrilobular emphysema. The inhalation patterns can cause a 
bronchial hyperreaction or enhance an already existing one. The variability of this 



hyperreactivity is lower and less distinct than for exogenic-allergic asthma. Unlike an 
asthmatic inflammation, metaplasia, hyperplasia and dysplasia can result in a carcinoma in 
situ (syncarcinogenesis, uranium dust, asbestos and quartz dust etc.). Due to a lack of a 
proteinase inhibitor in the serum, the predisposition for an emphysema is only predictable 
for an infinitely small number of patients. If a lack of al-PI is detected (<30% 
standard), the patient should be dispensed from any inhalative stress. If there is a loss 
of FEV1 > 120 ml /year, the al-PI deficiency should be substituted. Today, a bronchoscope 
examination of the lung (BAL, biopsy of the mucosa, transbronchial biopsy, segmental 
provocation, if necessary) should be the diagnostic aim and is reasonable as to the risks, 
if anamnesis, data on pulmonary function and exposure indicate an occupational disease. 
CT scans and X-rays are often over interpreted to find the cause of occupational lung 
damages . 
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AB There is strong evidence that reactive oxygen species (ROS) play a major role in the 
development of emphysema and chronic obstructive pulmonary disease (COPD) . This is 
particularly true in view of cigarette smoking as the most important determinant in these 
diseases. Reactive compounds contained in cigarette smoke exert exogenous oxidative 
stress, which is enhanced and possibly superseded by endogenous oxidative stress arising 
from the generation of ROS by inflammatory cells present in increased numbers or activated 
form within the airways. The effects of ROS comprise lipid peroxidation and oxidative 
protein damage, which reduces or abolishes the biological activity of receptors or 
antiproteases and leads to direct or indirect destruction of lung tissue. It remains to 
be- determined whether interindividual differences in antioxidant capacity contribute to 
the differences in the susceptibility against cigarette- smoke induced CORD. 
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AB This study was designed to determine the effects of inhaled human neutrophil elastase 

{HNE) on airway constriction and airway responsiveness, and to examine the protection by 
an intravenous recombinant half-length secretory leukoprotease inhibitor, rl/2SLPI in 
guinea pigs. Aerosol inhalation of HNE (250 ug/ml, for 3 min) caused a transient but 
significant airway constriction, in which lung resistance (RL) increased from 194 ± 18 
{mean ± SEM) to 461 ± 42 cm H20/L/s (p < 0.001) . Thirty minutes after the end of HNE 
inhalation, airway responsiveness to intravenous 5- hydroxy trypt amine (5-HT) was 
significantly increased. The provocative dose causing a 200% increase in RL (PD200) was 
significantly decreased from 10.0 ± 1.2 to 6.5 ± 0.8 ug/kg (p < 0.001). Forty-five 
minutes after the end of HNE inhalation, total cells in bronchoalveolar lavage fluid 
{BALF) were significantly increased (p < 0.05). Histologic study of intrapulmonary 
bronchi demonstrated an acute inflammatory response characterized by damage to the 
epithelium, airway obstruction by mucus plugs, and recruitment of mononuclear and 
polymorphonuclear cells to the bronchial epithelium. rl/2SLPI (30 mg/kg) injected 5 min 
before the initiation of HNE inhalation significantly inhibited the airway constriction (p 
< 0.05), the airway hyper responsiveness (p < 0.01), and the increase of cells in BALF (p < 
0.05). The present data suggest that HNE plays a role in the induction of airway 
constriction and airway hyper responsiveness in various inflammatory lung diseases with 
pulmonary neutrophil infiltration, such as chronic obstructive pulmonary diseases (COPD) 
and possibly bronchial asthma. rl/2SLPI may be useful as an antiprotease treatment. 
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AB Investigators in CF can study at the molecular level a disease in which a single-gene 

defect gives rise to a variety of pathophysiologic disorders in many organ systems, most 
notably the lung. Despite the enormous recent progress in CF research, unanswered 
questions remain, some of which are highly relevant to the de sign of new therapies, 
especially those directed at the basic defect. Of particular importance is discovering 
how the defect in CFTR gives rise to infection and inflammation in the CF lung. Widespread 
acceptance of aggressive treatment programs at Centers around the country has increased 
median survival for patients with CF nationwide to 29 yr. However, the symptomatic 
therapies that have brought the patients this far, even if they can be refined, will 
probably not take us much farther. The CFF Data Registry reports that survival of 
patients with CF has not increased in 5 yr (9) . New strategies of treatment will be 
necessary to improve survival further. One such new strategy may be wider application of 
ant i- inflammatory therapy, which was reported only last year to slow the rate of pulmonary 
decline in young, relatively healthy patients with CF (318) . There has not been time to 
see the impact of anti- inflammatory therapy on survival, and it will probably take several 
years. However, even this is a rear guard action, addressing a consequence of CF and not 
a cause. There is hope that the understanding of the underlying pathophysiology of CF 
will allow us to attack the disease at its root, possibly by manipulation of epithelial 
ion transport, or by activation of mutant protein, or by provision of the normal gene for 
CFTR to the appropriate cells. These therapies are in various stages of development, and 
they have raised important basic questions that must now be answered before further 
progress can occur. CF is a striking example of the bench to bedside continuum of 
research. 
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An- imbalance between oxidants and antioxidants has been considered in the pathogenesis of 
smoking- induced lung diseases, such as chronic obstructive pulmonary disease (COPD) , 
particularly emphysema. Recent evidence indicates that increased neutrophil sequestration 
and activation occurs in the pulmonary microvasculature in smokers and in patients with 
COPD, with the potential to release reactive oxygen species (ROS) . ROS generated by 
airspace phagocytes or inhaled directly from the environment also increase the oxidant 
burden and may contribute to the epithelial damage. Although much research has focused on 
the protease/ant iprotease theory of the pathogenesis of emphysema, less attention has been 
paid to the role of ROS in this condition. The injurious effects of the increased oxidant 
burden in smokers and in patients with COPD are opposed by the lung antioxidant defences. 
Hence, determining the mechanisms regulating the antioxidant responses is critical to our 
understanding of the role of oxidants in the pathogenesis of smoking- induced lung 
diseases and to devising future strategies for antioxidant therapy. In this article we 
have reviewed the evidence for the presence of an oxidant /antioxidant imbalance in 
smoking- induced lung disease and its relevance to therapy in these conditions. 
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The purpose of this study was to clarify the role of proteolytic enzymes in the 
pathogenesis of chronic obstructive pulmonary disease (COPD) in horses, and to investigate 
new possibilities for treatment of this disease by interfering in the proteolytic process. 
The effect of antiproteolytic activity of selected protease inhibitors on tracheal 
aspirates was studied in vitro, and the inhibition profiles were compared with those of 
purified proteases. Respiratory tract secretions with antiproteolytic activity from 9 
horses with COPD were studied using the caseinolytic-dif fusion assay. The protease- 
inhibition profile of tracheal aspirates differed from horse to horse. The profiles did 
not resemble that of any of the pure proteases. Acetylcysteine, pentamidine, and 
diminazene were most effective in inhibiting proteolytic activity in tracheal aspirates in 
vitro. The authors concluded that a mixed type of proteolytic activity is present in the 
respiratory tract secretions of horses with COPD. Acetylcysteine, pentamidine, and 
diminazene seem to have potential to be used in vivo to protect the lungs of horses with 
COPD from proteolytic damage. 
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Studies have indicated that proteolytic enzymes, including neutrophil elastase, may result 
in pathological changes similar to human emphysema and chronic bronchitis when instilled 
into the airways of animals. Furthermore, a deficiency in al-antitrypsin, the inhibitor 
for neutrophil elastase, has been associated with the early onset of chronic bronchitis 
and emphysema, since this deficiency causes a reduction in the antiproteinase screen 
protecting the lung tissue. This observation has led to the concept that chronic 
obstructive pulmonary disease (COPD) is related to an imbalance between proteinases and 
antiproteinases . However, since many patients with COPD do not have low levels of al- 
antitrypsin, it is presently unclear what role this factor plays in the development of the 
disease. An influx of neutrophils into the lung occurs in response to chemoattractants, 
such as interleukin-8 , in patients with COPD. This increased chemotactic response results 
in increased degranulation and, therefore, greater lung tissue destruction. It is, 
therefore, possible that the processes of inflammatory cell migration and activation play 
a key role in the development of lung damage typical of the pathology of COPD. Potential 
therapies may be designed to interrupt specific steps in the migration and degranulation 
of neutrophils. Therefore, lung tissue destruction by proteolytic enzymes might be reduced 
by supplementing levels of antiproteinase inhibitor, thereby enhancing the protective 
antiproteinase screen within the lung. Since cell recruitment and activation are thought 
to-be key factors in the pathogenesis of COPD, an alternative approach may be to modulate 
factors that influence this process, for example by downregulation of the chemotactic 
response and possibly the destructive potential of inflammatory cells. 
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Chronic obstructive pulmonary disease is a term which included chronic bronchitis, small 
airways disease and pulmonary emphysema. After defining each entity, in this work we 
focused on the pathogenesis of the airflow obstruction as a single entity, without 
considering the magnitude in which either emphysema or small airway disease contribute to 



such obstruction. Although in general terms the same risk factors are involved in the 
pathogenesis of the three disorders, the possible mechanisms by which those factors may 
lead to the airflow limiation are discussed. Finally, concerning to pulmonary emphysema, 
the hypothesis currently accepted to explain the destructive events observed in the lungs, 
the protease-antiprotease theory, was comprehensively revised. 
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The independent practice of the art of medicine which doctors took for granted in the past 
has ended. With almost revolutionary speed, insurers, administrators and politicians have 
distributed the unique relationship between doctors and their patients. Treatment and 
diagnostic guidelines in different clinical entities have been based on the pillars of 
medicine - controlled studies and/or a common consensus among specialists and 
practitioners. These dynamic activities have enriched our knowledge and practice of 
medicine. However, only the continuing direct collaboration of physicians at all levels 
and constant adjustment to changing conditions make these guidelines applicable to the 
ever changing world of medicine. Chronic obstructive lung disease is one such clinical 
entity that requires uniform guidelines. Issues that have to be addressed are not only 
who belongs in this category but also what interventions, such as lateral chest 
radiographs, CT scans and sleep lab investigations, should be performed as well as the 
indications for costly therapies such as long-term home oxygen, alpha- 1 -protease inhibitor 
augmentation therapy and lung transplantations. Instead of looking at guidelines at 
strait jackets that limit excellence in the practice of medicine, medical associations 
should treat them as an opportunity to define their own quality standards. By doing so, 
the medical community would eliminate the influence of administrative directions or 
gatekeeper decisions, while patients and the whole population would greatly benefit. 
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In an attempt to further evaluate the role of neutrophil elastase (NE) in the development 
of emphysema, we examined the immunologic quantity of NE bound to al -protease inhibitor 
(PI) , the NE inhibitory activity, and the molecular pattern of al-PI in unconcent rated 



Thoracic Surgery and Tuberculosis 



bronchoalveolar lavage fluid (BALF) supernatant from 36 community-based older volunteers. 
They were classified into three groups: 10 current smokers with low attenuation areas 
(LAAs) on the lung computed tomography (CT) scans who were considered to have subclinical 
emphysema, 13 current smokers who had a comparable smoking history but no LAA, and 13 
noncurrent smokers without LAA. The concentration of NE-al-PI complex was significantly 
increased in the subjects with subclinical emphysema when compared not only with the 
noncurrent smokers . (0 . 52 ± 0.10 versus 0.21 ± 0.03 SEM ug/mg albumin, p < 0.01) but also 
with the LAA ( - ) current smokers (0.52 + 0.10 versus 0.23 ± 0.07 SEM ug/mg albumin, p < 
0.01) . NE inhibitory activity measured by a spectrophotometric method using 
methoxysuccinyl-alanyl-alanyl -prolyl -valyl- paranitroanilide did not show any significant 
difference between the two groups of current smokers. There was no difference in the 
pattern or density of native and proteolysed al-PI bands between the three groups by 
Western blotting. We conclude that NE-al-PI complex in BALF is a factor that may 
differentiate smokers who are potentially developing emphysema from those who are not. 
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AB Due to the complexity of the treatment of COPD carriers, a multiple subject participation 
is' fundamental, providing an ample approach aiming at the correction of various 
disturbances which appear during the evolution of the patients. Modern Pharmacological 
Therapy, through the judicious use of bronchodilators, anti- infectious agents, 
corticosteroids and anti -protease substitution therapy, has provided major advances in the 
treatment of this disease, with a consequent substantial improvement of the results. 
Primordial efforts must be made to control tabaccoism in an attempt to prevent the 
initiation to the vice. The integration of tobaccoism control actions with those of early 
diagnosis and treatment, will certainly bring greater benefits preventing or detecting 
alterations still susceptible to spontaneous regression. The combined effort in the 
direction of a better hygienic-dietetic orientation, rehabilitation of the pulmonary 
functional capacity, psychological support for emotional control, and occupational therapy 
comprise a more dynamic treatment with better chances of giving back to the patient his 
freedom with a better quality of life, therefore reintegrating him or her to the same 
society which is inclined to dispose of the person when he or she is no longer able to 
perform productive activities. 
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AB Human a- 1 -protease inhibitor (a-l-Pi) has been known to be a highly polymorphic protein. 
We hypothesized that antiprotease activity of each phenotype M of al -protease inhibitor 
(PiM) might be different among smokers and that a variation of decrease in pulmonary 
function for a given amount of cigarette smoking might be associated with PiM phenotypes. 
To test this, we investigated the effect of cigarette smoking on pulmonary function in 
each PiM phenotype. The serum level of al-Pi was measured by the turbidimetric 
immunoassay and the distribution of PiM phenotypes was determined using isoelectric 
focusing technique in 247 healthy subjects and 20 COPD patients. Serum levels of a-1- 
antitrypsin of healthy and COPD subjects were 205.1 ±31.1 and 179.2 ± 44.4 (±SD) mg/dL, 
respectively <p>0.01) . The frequency of each PiM phenotype in healthy subjects was shown 
as follows: Ml, 0.555; M1M2 , 0.328; M2, 0.041; M1M3 , 0.057; M2M3, 0.016; M3 , 0.004. The 
difference in the distribution of PiM phenotypes between healthy and COPD subjects was not 
significant. Single- and multiple -regress ion analyses showed that the ratio of FEV1 to 
forced vital capacity (FVC) , in which FEV1 is expressed as percentage of FVC, the maximum 
flow rate at 50% of FVC divided by measured body height (V50/Ht) , and the maximum flow 
rate at 25% of FVC divided by body height (V25/H1) were closely related to age and that 
V25/Ht also was related to smoking index. However, PiM phenotype was unrelated to those 
pulmonary function variables. We conclude that PiM phenotype is not a major determinant 
of difference in magnitude of pulmonary impairments caused by cigarette smoking in each 
individual . 
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AB Antileucoprotease (ALP) is a natural occurring anti-elastase, and is produced in the 

epithelium of the conducting airways. It is a small protein, consisting of 107 amino- 
acids arranged in 2 domains. The second domain carries the antiproteolytic active site, 
the first is responsible for anti -microbial activity. In hamsters, intratracheal 
installation of ALP prevents the development of emphysema after administration of 
elastase. The daily production of ALP is remarkably constant, even during exacerbations 
of COPD. In the human lung a positive correlation was found between the number of ALP- 
producing bronchiolar cells and small airway's disease and emphysema. ALP is able to 
penetrate the alveolar-capillary membrane and has a tendency to associate with elastic 
fibers . 
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AB Environmental factors, such as cigarette smoking, outdoor and indoor pollution, and 

childhood respiratory infections, are believed to play a major role as risk factors for 
developing chronic obstructive pulmonary disease (COPD) , The only confirmed genetic risk 
factor for COPD is the inherited deficiency of al -proteinase inhibitor. However, the 
evidence of familial clustering of lung function and COPD occurrence and the development 
of COPD among susceptile smokers, at variance with the so-called resistant smokers, would 
suggest that the weight of genetic risk factors is greater than recognized. In this paper 
the role of candidate genes for increasing the risk of COPD (such as a-proteinase 
inhibitor, al- 

antichymo trypsin, cystic fibrosis' transmembrane conductance regulator, and others) is 
reviewed. 
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AB In the past three decades, significant progress has been made in the understanding of 
chronic obstructive lung disease from the standpoint of its clinical course, the 
etiological mechanisms of alveolar and bronchial injury, potential biochemical mechanisms 
of early detection of the disease and, most recently, therapies in the form of natural and 
synthetic inhibitors of neutrophil elastase which are approaching evaluation for clinical 
efficacy. In spite of this progress, chronic obstructive lung disease and its 
constituents of chronic bronchitis and emphysema remains a complex clinical entity of 
worldwide significance. There still remain crucial questions in our understanding of this 
disease, some of which have been listed in Table I. Hopefully, these are questions which 
will occupy the efforts of clinicians and investigators in the coming years, while we 
apply therapies from the knowledge already gained. 
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[Chronic obstructive lung 

disease and alpha-2 -macroglobulin deficiency in 
serum- -case report] . 

Chronisch-obstruktive Lungenerkrankung und 
alpha-2 -Makroglobulin-Mangel im Serum- -Kasuistik . 
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AB The protease-antiprotease concept has contributed substantially to the pathogenetic 
understanding of different internistic disease patterns including the generalised, 
histologically mostly panlobular pulmonary emphysema. Attention is presently focused on 
alpha- 1 -antitrypsin protease inhibitor deficiency for which substitute solutions are 
already available. We present a case report on a patient of 40 years of age suffering 
from a severe, basal ly located pulmonary emphysema (as was evident on x-ray examination) 
with respiratory global insufficiency and an obstructive component that was only partially 
reversible under medication. Laboratory chemistry revealed that this was associated with 
an alpha-2-macroglobulin deficiency. Possibly the deficiency in this protease inhibitor 
of low specificity but broad spectrum of action may contribute to a better understanding 
of some of the types of emphysema that had so far been subclassif ied as cryptogenic 
although bearing traits of " proteinase inhibitor deficiency" . 
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Alpha 1-antichymotrypsin (alpha 1-ACT) is a serine proteinase inhibitor (serpin) with 
cathepsin G, mast cell chymase and chymotrypsin as target enzymes. We present the case of 
a middle-aged man with low plasma levels of alpha 1-ACT, asthma with progression to 
emphysema, and chronic HCV positive liver disease with selective accumulation of alpha 1- 
ACT in hepatocytes. This secretory defect is analogous to that seen in Pi Z alpha 1- 
antitrypsin deficiency. The molecular basis of alpha 1-ACT deficiency in this patient has 
been characterized by direct sequencing of the alpha 1-ACT genes from the patient and his 
father. A C-->G transversion in exon III causing a 229Pro-->Ala substitution is proposed 
to cause a conformational change resulting in abnormal transport . through the RER. This 
mutation was found in one of 20 additional tested patients with chronic obstructive lung 
disease, but in no control. Two additional polymorphisms of the gene have been identified 
in unrelated healthy individuals with normal plasma alpha 1-ACT levels. The alpha 1-ACT 
deficiency state may predispose to obstructive lung disease and influence the course of 
liver disease. Identification of a specific mutation allows identification of 
heterozygotes for this deficiency allowing future evaluation of its clinical significance. 
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AB Bronchoalveolar lavage has been used for 15 yrs to investigate the role of proteinases and 
ant ip rote inases in the pathogenesis of emphysema, but the results are confused by numerous 
technical factors, many of which may prove insurmountable. Even if the problems can be 
overcome, the technique will probably not prove sensitive enough to provide a true insight 
into the pathogenesis of emphysema in man. Nevertheless, the studies with this technique 
have provided important information and methodologies that have advanced our scientific, 
if not pathological, knowledge. Perhaps further applications of the knowledge obtained, 
to cellular and genetic studies, will eventually establish the true mechanisms involved in 
determining whether a smoker remains "healthy" or develops disabling disease. Lavage may 
have played a major role in the study of emphysema, if for no other reasons than to 
establish the fact that the pathogenesis of the disease is far from clear. 
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AB In order to characterize the imbalance between proteinases and proteinase inhibitors in 

sputum sol phases, we studied 25 patients (mean age, 59±11 yr) with exacerbated chronic 
obstructive pulmonary disease (COPD) . An aliquot of sputum was used for bacteriologic 
determinations, and the remainder was centrifuged in order to obtain gel and sol phases. 
On the basis of the bacteriologic data, patients were divided into colonized patients (14) 
and noncolonized patients (11) . All of the major inhibitors were immunologically 
detectable in sol phases without a significant difference between colonized and 
noncolonized patients (al-proteinase inhibitor [al-PI], 2.56uM ± 0.53uM and 2.39uM ± 
0.72uM; a2-macroglobulin [a2-MG] , 0.21uM ± 0.07uM and 0.16uM ± 0.05uM; antileukoprotease 
(ALP) , 1.78uM ± 0.57uM and 1.53uM ± 0.6uM, respectively [mean ± SE] ) . With regard to 
proteinase activities, both free elastase-like and free chymotrypsin-like activities were 
detectable in the majority of patients (15/25) (0.59uM ± O.lSuM and 0.74uM ± 0.15uM for 
elastase-like activity [ELA] , and O.OlOuM ± 0.003uM and 0.017uM ± 0.007uM for 
chymotrypsin-like activity [CLA] , respectively [mean ± SE] ) . The inhibitory profile of 
proteinase activities, performed by means of a panel of inhibitors, allowed us to assign 
specific activities mainly to neutrophil elastase and cathepsin G (Cat G) . Next we looked 
at the relationships between inhibitors and proteinase activities. We found a significant 
negative correlation between neutrophil elastase activity and ALP (r = -0.58; p<0.01). In 
confirmation of this suggestion, sol phases were divided into samples (15) with detectable 
ELA (>0.50uM) and samples (10) with no detectable ELA (<0.18uM). Levels of al-PI and <x2- 
MG did not differ significantly between the two groups, whereas ALP values were higher in 
the group with no detectable ELA (3.12uM ± 0.69uM) than in the other group (0.58uM ± 
0.21jiM; p<0.001). We conclude that most sputum sol phases from patients with exacerbated 
COPD have a high burden of free neutrophil elastase and Cat G. Antileukoprotease seems to 
be. the major naturally occurring inhibitor effective in the modulation of proteinase 
activities in bronchial secretions under these conditions. 
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In pneumonia in the elderly, one occasionally encounters difficulties in evaluation with 
respect to both clinical observation and treatment. Thus a simple serum indicator is 
indicated. We measured secretory leukoprotease inhibitor (SLPI) concentrations in sera to 
see whether this can provide a useful indicator for pneumonia, especially in the elderly. 
Serum samples from patients over 65 yr of age, with (n = 54) or without (n = 87) 
pneumonia, and from healthy, young (n = 16) and aged (n = 188) control subjects were 
assayed using ELISA for human SLPI. Comparisons were made between groups with clinical 
diagnoses of either definite or probable pneumonia and among cases with various other 
respiratory diseases, including bronchial asthma, chronic obstructive pulmonary disease, 
and lung cancer. The mean SLPI concentration in patients with pneumonia was significantly 
higher than in patients without pneumonia or in healthy controls. The data suggest that 
the measurement of SLPI can provide a useful indicator for pneumonia to be used in 
clinical evaluation. 
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Risk factors for reduced pulmonary function in women; A 
possible relationship between Pi phenotype, number of 
children, and pulmonary function. 
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Smoking and severe deficiency of protease inhibitor (Pi Z phenotype) both contribute 
significantly to the development of chronic obstructive pulmonary disease (COPD) . The 
role of moderate Pi deficiency (Pi MZ phenotype) remains controversial. During a 
community -wide study of respiratory health which included 1,633 individuals, of whom 897 
were women, we measured forced vital capacity (FVC) , forced expired flow in 1 s (FEV1) , 
midmaximum expired flow rate (MMFR) , flow rate at 50 percent of FVC (V.ovrhdot .max50%) and 
flow rate at 25 percent of FVC above residual volume (V.ovrhdot .max25%) . We carried out 
Pi phenotyping on 544 of these women, including 22 who were Pi MZ or FZ phenotypes. There 
were no statistically significant differences in mean pulmonary function (pf) values 
between the Pi MZ and Pi M women. Examination of residual pf values (difference between 
observed and expected) by means of multiple multivariate regression analysis revealed that 
in Pi MZ women, FEV1/FVC%, MMFR, V . ovrhdot . max5 0 % , and V . ovrhdot . max2 5 % had significantly 
greater values with increasing numbers of children, whereas there was no relationship in 
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the Pi M women. These results suggest that some factors may interact differently in 
individuals with Pi M and MZ phenotypes. In addition, the results suggest that pregnancy 
or pregnancy- induced increased Pi levels may have significant effects on the pulmonary 
health of Pi MZ women. 
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AB Human neutrophil elastase plays an important role in the development of several 

inflammatory lung diseases; however, there have been relatively few investigations using 
plasma samples. In this report, we describe alterations in the plasma elastase :<xl- PI 
complex in patients with chronic obstructive pulmonary disease (COPD) (15 cases) , COPD 
with infection (8), diffuse panbronchiolitis (DPB) (8), bronchiectasis (9), pneumonia 
(10), and the adult respiratory distress syndrome (ARDS) (14), and in 15 normal 
volunteers. The elastase : al-PI complex concentration was determined by an enzyme-linked 
immunosorbent assay. Western immunoblot analysis of the elastase: al-PI complex was also 
performed. Plasma elastase : al-PI complex was also performed. Plasma elastase : al-PI 
complex levels in patients with COPD with infection (504ug/L±93ug/L) were significantly 
higher, as compared with those with COPD but without infection (118ug/L±9ug/L) and normal 
volunteers (122ug/L±4ug/L) . Increased complex concentrations were also found in patients 
with DPB and bronchiectasis (643ug/L±222ug/L and 558ug/L±198ug/L, respectively) as 
compared with normal volunteers. Increased complex concentrations were also found in 
patients with pneumonia and ARDS (450ug/L±101ug/L and 1 , 400ug/L+438ug/L, respectively). 
Western immunoblot analysis using anti-al-PI antibody and antineutrophil elastase antibody 
showed two types of elastase :al-PI complexes, one with a molecular weight of 60,000 
daltons (60 kilodaltons [KD] ) and the other at 50,000 daltons (50 KD) . Although the 
native 80 -KD elastase : al-PI complex was detected in bronchoalveolar lavage fluid, it was 
not found in plasma. In summary, these results demonstrated that levels of the truncated 
complex were increased in patients with various inflammatory lung diseases. This 
truncated form may play an important role in the pathophysiology of inflammatory 
processes . 
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AB A new treatment scheme is proposed with a differential approach to correction of acquired 
deficiency of proteinase alpha-1 inhibitor. The treatment includes periodically repeated 
courses of antioxidant agents. In case of failure antioxidant agents are supplemented with 
courses of substitutive therapy by courses of proteolysis inhibitors up to normalization. 
Further treatment included repeated courses of antioxidant treatment for a more prolonged 
remission and prophylaxis of exacerbations. 
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AB Alpha-2-macroglobulin (a2M) is one of the major plasma protease inhibitors in adults. In 
our previous studies we have shown that it competes with al -protease inhibitors for 
porcine pancreatic elastase (E.C. 3.4.21.11) when the latter is added to plasma. The 
binding of elastase by ctl- protease inhibitor and a2M is of particular interest in studies 
on asthma, in view of the observation that elastase is capable of stimulating platelet 
activating factor (PAF) when it reacts with neutrophils. PAF causes hyper -reactivity of 
the airways and bronchoconstriction. Subseqeuntly we showed that the elastase binding 
capacity of <x2M was higher in patients with chronic obstructive lung disease and emphysema 
and in patients with asthma than in normal individuals. Previous studies by other workers 
have shown a variation of ot2-macroglobulin levels with age. Children have very high 
values, more than twice the adult level. Both these studies show a. decrease in level in 
normal individuals, to reach a lower level in adulthood. Levine et al . relate this 
decrease to levels of dehydroepiandrosterone sulphate, the marker for biochemical 
adrenarche. No comparison has been done between normal individuals and asthmatics. In 
this paper we demonstrate that the variation of ct2M with age, as indicated by its binding 
activity towards elastase, is different in asthmatics from that in normal subjects. 
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Environmental and genetic factors contribute to familial chronic obstructive airways 
disease. The genetic component could be polygenic or in some families be associated with 
one or two major genes. It is assumed that most cases of familial chronic obstructive 
airways disease are polygenic, but this conclusion is based on insufficient data. The use 
of linkage analysis using DNA probes for specific genes that may have a direct role in the 
disease process should facilitate our understanding of the genetics. Genetic deficiency 
of alphal -antitrypsin is associated with predisposition to pulmonary emphysema. In the 
absence of alphal -antitrypsin deficiency I suggest that a study of serine- proteinase 
inhibitors on chromosome 14 may identify a significant proportion of families where only 
one major gene is important. 
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AB Eight patients suffering from alpha 1-protease inhibitor (alpha 1-PI) deficiency (Pi ZZ 

phenotype) and chronic obstructive lung disease received substitution therapy (60 mg.kg-1 
weekly) for a period of up to 30 months. Intrathoracic gas volume, airway resistance and 
arterial oxygen tension were followed once every three months. There was no trend for 
these indices to deteriorate or improve over the period of observation. 
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Eight patients suffering from alphal -protease inhibitor (alphal-PI) deficiency (Pi ZZ 
phenotype) and chronic obstructive lung disease received substitution therapy (60 mg-kg-1 
weekly) for a period of up to 30 months. Intrathoracic gas volume, airway resistance and 
arterial oxygen tension were followed once every three months. There was no trend for 
these indices to deteriorate or improve over the period of observation. 
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Chronic obstructive pulmonary disease (COPD) is defined in this chapter, and the relation 
between its two major components, (a) chronic bronchitis and emphysema and (b) 
nonremitting asthma, is discussed. Intensity of tobacco smoking and age are the major 
risk factors for the development of chronic airways obstruction. Environmental air 
pollution, childhood infections, and familial factors other than alpha- 1 protease 
inhibitor deficiency appear to play only small roles. Emphysema is the major cause of 
severe airways obstruction; bronchiolitis is a contributing factor and likely is 
responsible for the minor reversible element of airways obstruction. The elastase- 
antielastase hypothesis, which is based mainly on indirect evidence, is the best 
explanation for the pathogenesis of emphysema. Extensive airspace enlargement with 
fibrosis is infrequently observed; this mechanism may play a role in the pathogenesis of 
the centrilobular emphysema of smokers . 
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a2-Macroglobulin (A2M) is 

most endopeptidases tested so far. In the case of the other 
inhibitor , ctl- antitrypsin, genetically determined deficiency states are known to increase 
the risk of chronic obstructive pulmonary disease (COPD) 20- to 30-fold in affected 
individuals. No defects of the A2M gene have been described as yet, but A2M may play a 
role in the regulation of protease activity in the lung, especially with respect to those 
proteases not inhibited by al- antitrypsin. We report here the molecular genetic detection 
of an alteration of the A2M gene in a patient with serum A2M deficiency and chronic lung 
disease since childhood. The alteration involves restriction sites detected with 10 
different enzymes and is most probably caused by a major deletion or rearrangement of the 
gene. Nine of the restriction enzymes used detected no polymorphisms in 40 healthy 
control subjects and 39 COPD patients. The polymorphism detected in this patient with the 
enzyme PvuII was different from another described previously, and was found in this 
patient only. The patient is heterozygous for an alteration in the A2M gene; this may be 
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a major human plasma protease inhibitor 
case of the other major 
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plasma protease 



responsible for his serum A2M deficiency and may be relevant to the early onset of 
pulmonary disease in his case. 
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We examined breathing mechanics and ctlPI deficiency in 1,850 unrelated male subjects with 
various lung complaints. The loss in lung elasticity appeared to be significantly more 
pronounced in ZZ individuals as compared to MM, MS and also MZ individuals. The MZ group 
did not differ significantly in this respect from MM individuals. This implies that the 
excess risk of developing a flaccid lung (C>1 kPa-al) due to the partial al- antitrypsin 
deficiency is negligible. PI MZ and PI ZZ frequencies are significantly higher in the 
population with flaccid lung compared to control subjects. Furthermore, it was found that 
the increase in residual volume in smokers is independent of the PI type. 
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We have compared lung function in 3 subjects with no al -antitrypsin (al -protease 
inhibitor) (null homozygotes) with subjects having the typical deficiency, PI ZZ. We 
identified a 31-yr-old woman, presenting with severe obstructive lung disease, who had no 
detectable plasma al -antitrypsin indicating homozygosity for a 'null' (or PI(*)Q0) allele 
of al- antitrypsin. Two of her sisters have a similar deficiency, one with an onset of 
symptoms at 17 yr of age. Because of the likelihood that there are a number of different 
Pl(*)QO alleles, the type in this family has been named null Mattawa (QOmattawa) . All 3 
homozygotes have shown a marked deterioration of lung function over a 7-yr period of 
follow-up. In contrast, lung function tests of 6 age-matched nonsmoking subjects with al- 
antitrypsin deficiency, PI type ZZ, showed no abnormalities of lung function. The 15 to 
20% of the normal plasma concentration of al- antitrypsin associated with PI(*) Z allele 
appears to provide some protection to the lung in comparison with a complete deficiency 
state. 
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In a six-month multicenter feasibility and safety study, 20 patients, who all had a 
congenital deficiency of alpha- 1 -protease inhibitor (A1PI) of the PiZ . phenotype 
accompanied by a chronic obstructive lung disease, were treated with human- plasma -derived 
A1PI. A weekly dose of 60 mg/kg, administered intravenously, was shown to be sufficient 
to maintain patient serum levels above the threshold limit of 35 percent, the serum level 
of healthy persons of the MZ phenotype. This is supposed to be the minimal effective 
level for protection against the elastolytic attack of the lung and, therefore, satisfies 
one of the most important criteria of feasibility of long-term replacement therapy. The 
global concentration in serum or bronchiolar lavage fluid A1PI including active and 
inactivated A1PI was measured immunologically by rate nephelometry and radial 
immunodiffusion. The functional activity of A1PI, expressed as free inhibitor activity 
against trypsin and leukocyte elastase, confirmed that the infused A1PI remained mostly in 
its active form in the circulation. Reported adverse reactions were moderate and did not 
require alteration to the schedule of the infusions and/or the dose and rate of 
administration. Antibodies to A1PI as measured by the Ouchterlony method did not develop. 
Laboratory and physical signs of possible hepatitis virus contamination were not observed. 
The long-term replacement therapy, therefore, appears to be safe. 
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Alpha- 1 -protease inhibitor (alpha- 1- PI) is the major regulator of extracellular leukocyte 
elastase activity and can be rendered impotent against elastase by oxidation of a critical 
methionine, residue 358. Alpha-l-PI was isolated from rat plasma by affinity 
chromatography on Sepharose -bound anhydrochymo trypsin, DEAE- cellulose anion- exchange, and 
Sephadex- G-150 gel filtration. The product was radiolabeled using non-oxidative 
conditions with Bolton-Hunter reagent, and an alliquot subsequently oxidized with N- 
chlorosuccinimide . Turnover studies in rats indicated that both native and oxidized 
alpha- 1- PI had half- lives of 170 min. Using partially purified human neutrophil 
methionine sulfoxide -peptide reductase (Met (0) PR). It was demonstrated that oxidized 
product ■ could be converted back "in vitro" to an active inhibitor of elastase. To assess 
whether oxidized alpha-l-PI underwent reduction "in vitro", methionine- oxidized rat 
inhibitor was injected into the rats, aliquots of plasma samples were withdrawn and passed 
through a Sepharose -bound anhydrochymotrypsin affinity resin, and bound functional alpha- 
l-PI was eluted with 0.1 M chymostatin. Radioactive counting of bound and unbound 
fractions indicated that reduction does not occur in vivo and suggested that, at least 
under homeostatic conditions, the Met (O) PR is confined to intracellular sites where it 
does not have access to the circulating protein. 
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AB The anti-elastase composition of broncho-alveolar lavage (BAL) fluid from al -proteinase 
inhibitor (otlPI) deficient and bronchitic patients was determined by immunological and 
functional assays, together with the cell profile of the BAL fluid. alPI, anti- 
leucoprotease and a2-macroglobulin were present in all the samples. BAL fluid alPI 
concentrations were significantly lower in the group with serum alPI deficiency. Lavage 
fluid from alPI subjects inhibited less porcine pancreatic elastase than bronchitic BAL 
fluid (P<0.005) . However, the alPI was only about 50% active as an inhibitor in both 
groups. There was no difference in the amount of neutrophil elastase <NE) inhibited per 
ml of lavage fluid or per mol of the measured inhibitors in the secretions, but both 
groups inhibited more enzyme than would be expected for these inhibitors (alPI deficient : 
median 4.78 mol of NE/mol of known inhibitors, range 0.88-78.80; bronchitic: 1.14, 0.21- 
4.66), suggesting that an additional inhibitor is present. The total leucocyte and 
neutrophil counts were elevated (2P<0.01) in the lavages of alPI deficient patients, 
suggesting a greater potential elastase burden than subjects with normal alPI . 
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AB Proteinase inhibitor (PI) phenotyping and clinical investigations were performed on 20 

persons in three generations of a family with al -antitrypsin deficiency. Two persons were 
homozygotes and 9 were heterozygotes for the Z allele; one is the first reported IZ 
phenotype; 11 were common M-types. Both homozygotes and 5 of the heterozygotes, including 
the IZ individual, had suffered from recurring or chronic respiratory diseases. However, 
only mild to moderate impairment in lung function tests was observed in some of these 
patients (DLCO steady state, 3 subjects; FEV1, 3 subjects; FEF25-75, 2 subject; elevation 
of RV, 2 subjects) . The rare IZ type, a 35 -year-old female, smoker, showed normal lung 
function except for an elevated RV. Our results indicate that PI deficiency is not 
necessarily associated with severe lung destruction if noxious inhalants are absent. 
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AB 1. Anti-elastase function in sputum sol-phase from patients with al-proteinase inhibitor 
(alPI) deficiency was compared with sol-phase from patients with cigarette smoke- induced 
bronchitis and emphysema. 2. Both alPI (2P < 0.01) and anti-leucoprotease (ALP) (2P < 
0.01) concentrations were lower in sol-phase from the alPI-def icient group, although ot2- 
macroglobulin (ct2M) levels were similar. 3. There was no difference in alPI function 
between the two groups, but the inhibitor was only .simeq.30% active. 4. The absolute 
neutrophil elastase (NE) inhibitory capacity was similar in both groups (median 185 ug of 
NE inhibited/ml of sputum, range 80-4 80, for the alPI -deficient group; median 175, range 
80-300, for the bronchitic group) . A substantial proportion of NE inhibition in 
secretions could not. be accounted for by the amount of alPI, ALP and ct2M present (median 
74.8%, range 43.2-97.4, for alPI -deficient sol-phase; median 50.0%, range 0-80.8, for 
bronchitic sol -phase ) . 5. Gel filtration of sol -phase demonstrated the presence of NE 
inhibition in the low molecular weight fractions which was markedly sensitive to changes 
in substrate concentration and ionic strength, in contrast to purified alPI and ALP. 6. 
Sputum sol -phase from both groups failed to prevent hydrolysis of elastin- fluorescein or 
succinyltrialanyl-p-nitroanilide by NE completely during prolonged incubation in the 
presence of an excess of function inhibitors. This was more apparent in secretions from 
subjects with alPI deficiency and may explain why such patients have a more rapidly 
progressive form of emphysema. 
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AB The concentrations of three known elastase inhibitors (al proteinase inhibitor, 

antileucoprotease, and ot2 macroglobulin) have been determined in the sputum of six 
patients with obstructive bronchitis over five consecutive days. Antileucoprotease was 
the major inhibitor measured and potentially could provide more than 80% of the elastase 
inhibition, whereas the contribution of a2 macroglobulin was less than 0.2%. Comparison 
with the inhibitory capacity of the secretions active against human neutrophil elastase 
showed that the inhibitors could account for only about half of the inhibition measured. 
This suggests the presence of a substantial amount of unrecognised inhibitor. 
Corticosteroid treatment in 10 patients reduced the mean al proteinase inhibitor 
concentration (p < 0.025) from 18.6 ug/ml (SD 22.5) to 9.8 (6.6). Antileucoprotease, 
however, increased (p < 0.05) from 20.5 ug/ml (24.3) to 39.3 (23.4). These changes were 
associated with an increase in elastase inhibition (p < 0.025) from 180 (160) ug 
elastase/ml secretion to 310 (130) , suggesting a beneficial effect of steroid treatment on 
the antielastases in lung secretions. 
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An assay with the capability of detecting antioxidant activity of plasma and of purified 
proteins is described. The method is based on the enzymic oxidation of plasma elastase 
inhibitory capacity by enzyme (s) in exts. of human lysosomes in the presence of hydrogen 
peroxide, chloride, and Mg ions. Using this method, the antioxidant activity of the 
plasma of 59 subjects was measured. A strong relationship was detected between a 
deficiency in the antioxidant activity of plasma and the presence of a family history of 
lung disease and an abnormal mean forced expiratory volume in 1 s to forced vital capacity 
ratio. 
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AB Homozygous deficiency of alpha-1 antitrypsin is the most common inborn error or metabolism 
in Europe. Severe deficiency of this major protease inhibitor in serum is associated with 
chronic obstructive lung disease, chronic liver disease in adults and neonatal hepatitis. 
An overview is given of the role of heredity, and the diagnostic criteria and clinical and 
histological findings in this disorder. Emphysema seems to be caused by the free 
elastolytic activity of white cells, leading to the degradation of elastin. The 
pathophysiology of liver disease - less well understood - is discussed with special 
emphasis on the importance of heterozygous alpha-1 antitrypsin deficiency. Exogenous 
noxae seem to play an important role in the pathogenesis of heterozygous deficiency. In 
view of the 7% frequency of heterozygous alpha-1 antitrypsin deficiency in the European 
population and the role of noxae in the development of pulmonary and liver diseases, 
improved prophylaxis is mandatory. 
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AB Serum levels of <x-2 -macroglobulin, the major proteinase inhibitor besides a- 1 -antitrypsin, 
were investigated in 20 patients with severe Chronic Airflow Obstruction (CAO) , as 
compared to 20 age- and sex-matched controls, a- 2 -macroglobulin was assessed by rocket 
immuno- electrophoresis, and a- 1- antitrypsin by a laser -nephelometric method. All patients 
had spirometric values determined, including diffusing capacity. The reversibility test 
for isoprenalin was performed, a- 2 -macroglobulin levels were found to be significantly 
elevated in patients with CAO, even when two patients with a- 1 -antitrypsin deficiency were 
omitted from the statistical evaluation. Except for these two patients, there was no 
difference in a- 1 -antitrypsin level between the patients and the control group. It is 
concluded that elevated levels of a- 2 -macroglobulin are associated with the development of 
severe CAO and emphysematous lesions, also in the absence of a- 1 -antitrypsin deficiency. 
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AB A method for determining the percentage of oxidized a- 1 -proteinase inhibitor (I) in human 
blood serum or plasma is presented which involves (1) determining the activities of an 
enzyme inhibitable by I and an elastase in the presence of the unknown sample; (2) 
determining the activities of the I-inhibitable enzyme and elastase in standard solns.; 
(3) determining the oxidized ratio, Ko of the unknown sample by the equation Ko = (Tk- 
Tu)/(Ek-Eu), where Tk and Tu are the activities of the I-inhibitable enzyme in the 
standard and unknown samples, resp., and Ek and Eu are the elastase activities in the 
standard and unknown samples, resp.; (4) determining the reduced ratio; Kr, of a standard 
reduced sample of plasma or serum by the equation Kr = (Tk-Rr) / (Ek-Er) , where Tr and Er 
are the I-inhibitable enzyme and elastase activities, resp., in the standard reduced 
sample and Tk and Ek are as defined above.; (5) determining the percent oxidized I, X, 
from the equation X = (1-Kr/K0) + 100. Thus, the activities of stock solns. of trypsin 
and elastase were determined in 0.05M Tris-HCl buffer, pH 8.0 by standard methods. N- 
Benzoyl-L-arginine Et ester was used as the trypsin substrate and succinyl-L-alanyl-L- 
alanyl-L-alanyl-p-nitroanilide was used as the elastase substrate. Next, the activities 
of these 2 enzymes were determined both in the presence of a known amount of I and an 
aliquot of serum (I amount unknown), and Ko was calculated The activities were then 
determined in the presence of a known amount of mercaptoethanol- reduced I, and Kr and X 
were calculated With this assay, it was shown that 23% of I in the serum of smokers was 
oxidized. This method can be used with patients having a potential for chronic 
obstructive lung disease as an alternative to bronchial lavage methods. 
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AB Chronic obstructive pulmonary disease (COPD) -, a major cause of morbidity and death in the 
smoking population, develops insidiously over many years, and significant impairment of 
lung function usually occurs before the disease is diagnosed. Because lung elastin 
degradation appears to be a prerequisite for the development of the disease, immunologic 
detection of elastin-derived peptides in the blood might be an effective approach to the 
early detection and monitoring of the disease. We here report an improved enzyme-linked 
immunosorbent assay for elastin peptides using a peroxidase-antiperoxidase complex as the 
reporter group. The assay is sensitive to 2 ng/ml elastin peptides. We show that for 
optimal, reproducible results the assay should be carried out at 16° C rather than at room 
temperature and that determinations should be made on plasma containing protease 
inhibitors rather than on serum. The levels of elastin-derived peptides appeared to 
remain relatively constant when multiple samples were taken during 5- to 10 -wk period from 
individual subjects. In addition, patients with COPD had elevated elastin peptide levels 
(127 ± 47 ng/ml) compared with levels in normal nonsmokers (58 ± 17 ng/ml) , whereas normal 
smokers had values intermediate between the 2 groups (mean peptide levels of 76 ± 42 
ng/ml) . A small group of normal smokers (20%) had elevated elastin peptide levels similar 
to those in the emphysema group and may represent that group of smokers who are at risk of 
developing obstructive lung disease. 
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AB Cigarette smokers have an increased risk of chronic obstructive airways disease which has 
been attributed to a protease- ant iprot ease imbalance in the lung. The neutrophil is an 
important source of proteases as well as of myeloperoxidase, which oxidatively inactivates 
a-1- proteinase inhibitor (a-l-PI) . The purpose of this study is to evaluate the 
protease -ant iprotease imbalance hypothesis by measuring changes in peripheral blood 
components in a group of 110 young, male, asymptomatic smokers and an equal number of age- 
matched non-smokers. Significant (p=0.001), but modest impairment of pulmonary function 
was observed in the smokers as measured by both forced expiratory spirometry and the 
single breath nitrogen test. A 35% increase (p=0.0001) in peripheral blood leukocytes in 
smokers was attributable to increases in neutrophils (44%) , lymphocytes (31%) and 
monocytes (23%). This increase in leukocyte count correlated significantly (p<0.01) with 
some of the more sensitive indicators of airway obstruction (FEV1/FVC, CV/VC, CC/TLC, and 
AN2/L) . Myeloperoxidase activity of neutrophils isolated from peripheral blood of smokers 
was 13% higher than in non-smokers, while elastase activity per neutrophill was apparently 
unaffected by smoking. In 50 subject pairs, elevations in serum a-1 -PI concentrations in 
smokers (13.7%) were comparable to similar increases in trypsin (9.9%) and elastase 
(12.4%) inhibitory capacities. Expressed as nanomoles protease inhibited per nanomole of 
a-1 -PI, the apparent functional activity of a-1- PI was unaltered by smoking. However, a 
lower, apparent functional activity of a-1 -PI against trypsin and elastase was observed in 
both smokers and non-smokers with higher serum a-l-PI concentrations. Thus, in a 
population of young smokers, changes in leukocyte count, neutrophil lysosomal enzyme 
activities, and functional serum antiprotease activity appear to be consistent with the 
establishment of a protease- antiprotease imbalance. This imbalance may predispose these 
smokers to obstructive lung disease. 
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The elastic properties of many tissues such as the lung, dermis, and large blood vessels 
are due to the presence of elastic fibers in the extracellular space. These fibers have 
been shown by biochemical and ultrastructural analysis to be comprised of two distinct 



components, a more abundant amorphous component and the microfibrillar component. The 
microfibrillar component is found in 10 to 12 -nm fibrils which are located primarily 
around the periphery of the amorphous component but, to some extent, interspersed within 
it. The protein, elastin, makes up the highly insoluble amorphous component and is 
responsible for the elastic properties. Elastin is found throughout the vertebrate 
kingdom except for very primitive fish and possesses an unusual chemical composition 
consonant with its characteristic physical properties. Elastin is composed largely of 
glycine, proline, and other hydrophobic residues and contains multiple lysine-derived 
cross- links, such as the desmosines, which link the individual polypeptide chains into a 
rubber- like network. The intervening, hydrophobic regions of the polypeptide chains 
between the cross- links are highly mobile, and the elastic properties of the fibers can be 
described in terms of the theory of rubber elasticity. Recent application of recombinant 
DNA techniques has led to further understanding of the structure of elastin. Analyses of 
the bovine and human elastin genes have demonstrated that the hydrophobic and cross - 
linking domains are encoded in separate exons . These exons tend to be small, varying from 
27 to 114 base pairs, and are separated by large intervening sequences. Furthermore, DNA 
sequence analysis has demonstrated that the elastin molecule contains two cysteine 
residues which were not previously identified near the carboxy terminus and which may be 
important in the interaction of elastin with other extracellular matrix proteins. Further 
DNA sequencing should determine the complete amino acid sequence of elastin. Biosynthetic 
studies and in vitro translation of elastin mRNA have demonstrated that a 72 , 000-dalton 
polypeptide, designated tropoelastin, is the initial translation product. Analysis of 
several developing systems has demonstrated that elastin synthesis is controlled by the 
level of elastin mRNA. After packaging into membrane -bound vesicles in the Golgi 
apparatus, tropoelastin is secreted by exocytosis into the extracellular space where it is 
cross- linked by a copper- requiring extracellular enzyme, lysyl oxidase. Elastin can be 
solubilized only by proteases that have consequently been designated elastases, although 
these are general, powerful proteases than can hydrolyze numerous proteins. The elastase 
secreted by leukocytes is a serine protease inhibitable by al protease inhibitor, whereas 
the elastase secreted by macrophages is a metal loprotease not inhibitale by al protease 
inhibitor. Degradation of elastin by these elastases may be central to the pathogenesis 
of chronic obstructive lung disease and some vascular diseases. Although no heritable 
diseases have as yet been shown to be caused by molecular defects of elastin, several 
diseases, including the Marfan syndrome, pseudoxanthoma elasticum, and the Buschke- 
Ollendorf syndrome, may result from such defects. Studies utilizing cloned genomic, human 
elastin DNA may lead to definition of genetic alterations. Similar studies of 
polymorphism of the elastin gene in the normal population may identify variants that 
increase the susceptibility to acquired diseases that affect elastic connective tissue. 
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The present study demonstrates the presence of methionine sulfoxide [Met(O)] peptide 
reductase activity in human lung homogenates and in ly sates of polymorphonuclear 
leukocytes (PMN) and alveolar type II cells. Enzyme activity was not detected in human 
bronchoalveolar lavage fluid or in pulmonary alveolar macrophage lysates. The Met (0) - 
peptide reductase derived from PMN is capable of reactivating alpha- 1 -proteinase inhibitor 
(alPl) oxidized by treatment with chloramine-T or a myeloperoxidase oxidizing system. 
However, the PMN-derived enzyme does not reactivate alPl inactivated by treatment in vitro 
with aqueous solutions of cigarette smoke plus peroxide. In addition, after the 
instillation of oxidized human alPl into lungs of normal or ozone-tolerant rats, no 
reactivated alPl could be found in the pulmonary lavage obtained from these animals. 
Finally, patients with chronic obstructive pulmonary disease appear to have normal levels 
of PMN Met (O) -peptide reductase. 
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AB The distribution of various genetic markers was compared in 2 groups of subjects: never 
smokers with low FEV1 values (NS-L) and heavy smokers with high FEV1 values (HS-H) , for 
whom the difference in FEV1 values could not be explained by any other known environmental 
factor. The subjects were men and women 25 to 4 0 yr of age who had been selected from 
among 2 78 never and 777 heavy smokers examined in 1975 in the PAARC survey conducted in 
the general population of Marseilles and Toulouse, France; 46 in the NS-L and 43 in the 
HS-H groups were examined in 1980. Alphal , -antitrypsin, immunoglobulins A, G, M, and E, 
and haptoglobin studies gave results not different from those expected on the smoking 
habits data only. The percentage of subjects with low IgD was slightly lower in the HS-H 
group than in the NS-L group, but the difference was not significant. Genetic systems 
considered were ABO, Rh, ABH, and Lewis secretor status, protease inhibitor (Pi) 
haptoglobin (Hp) , vitamin D binding protein (DBP) , transferrin (Tf ) , immunoglobulin (Gm 
and Km), and HLA-A and HLA-B polymorphisms. Results showed a significantly greater 
increase in ABH nonsecretors belonging to blood group O in NS-L than in HS-H subjects 
(odds-ratio = 15.6) and a significant decrease in Hp (IS) carriers among non-0 blood group 
subjects in the NS-L group (odds-ratio o.2) . We observed a significant increase of the 
HLA-B7 antigen frequency in the NS-L group compared with that in the HS-H group (odds- 
ratios, 0.2 and 3.8, respectively). No difference was observed in the Pi system (no 
subject was PiZ or PiMZ) , Gm, Km, Tf, and DBP . Because very few studies allow valid 
comparisons and our results were obtained on a small sample, our conclusions must be 
considered only as hypotheses about possible genetic factors involved in chronic air- flow 
limitation. 
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All normal subjects tested in this study had normal alPi levels and phenotypes. The 
patient population included 6 PiMM, 2 PiMZ and 2 PiZZ individuals. Two of the patients 
with emphysema had reduced plasma factor activity (approximately 50% of normal) . The alPi 
of these patients was identified as PiMM by isoelectric focusing. Their alPi levels 
(functional measurement) were in the normal range. It is possible that an abnormality or 
deficiency in antioxidant systems in the body may contribute to the pathogenesis of 
emphysema in some patients, particularly in those individuals with normal levels of serum 
and lung protease inhibitors. 
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Corticosteroids caused a reduction in the ratio of sol -phase sputum concentration to serum 
concentration of albumin in 12 patients with chronic obstructive bronchitis, suggesting a 
reduction in protein transudation. Alpha- 1 -antitrypsin values followed the same pattern 
as those of albumin in both the control and treatment periods, confirming the similar 
behaviour of the two proteins. The al-antichymotrypsin ratios were on average three times 
higher than those of albumin in the control period, confirming the presence of local 
mechanisms in the lung for preferentially concentrating this protein. The sputum- to- serum 
ratios of al-antichymotrypsin, however, rose during steroid treatment with the result that 
there was a selective increase in this protease inhibitor, which may be of potential 
benefit to such patients. 
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AB When leukocyte lysosomal extracts are used as a source of elastase and are combined with a 
fraction of plasma containing sufficient alphal- protease inhibitor (al-Pi) to inhibit all 
but 30 to 40% of the elastase amidase activity, elastolysis occurs at 69% of the rate of 
the uninhibited elastase controls (0.125 M NaCl; pH, 6.5). Proteolysis of elastin requires 
the presence of NaCl . At pH 8.6, elastolysis is decreased to 30 to 40% of free elastase 
controls by 1.0 M NaCl. At pH 6.5, on the other hand, elastolysis is increased to 83% of 
the control values by these higher NaCl concentrations. The activity of human leukocyte 
myeloperoxidase is optimal at pH 6 to 6 . 5 and at NaCl concentrations between 0.25 and 1.0 
M. Purified myeloperoxidase, al-Pi, and elastase, in the presence of NaCl and hydrogen 
peroxide, can reproduce this phenomenon at pH 6.5, suggesting that the occurrence of 
elastolysis in lysosomal extract -plasma mixtures may in part be a result of the oxidative 
inactivation of al-Pi by myeloperoxidase present in the lysosomal extract. Human 
ceruloplasmin, the major antioxidant of plasma, inhibits this myeloperoxidase-dependent 
reaction, without interfering either with free elastase activity or with the appearance of 
activity in plasma-lysosomal extract mixtures at pH 8.6. The 'antioxidant 1 activity of 
ceruloplasmin is inhibited by azide. These results suggest that antioxidants such as 
ceruloplasmin may be an important determinant of lung defense in persons chronically 
exposed to oxidants. 
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AB The molecular structure and the serum levels of alpha 1- antitrypsin, the major 

ant iprot ease of human serum, are controlled by a series of codominant alleles at a single 
chromosomal locus, known as the Pi( protease- inhibitor) locus. The congenital deficiency 
of this inhibitor is known to be associated with the development of lung emphysema in 
early adulthood and chronic liver disease in childhood. Less frequent associations have 
been reported, such as rheumatoid arthritis, membranoprolif erative glomerulonephritis and 
mosaicism for sex chromosomes. The identification of several suballeles of the Pi system, 
which was accomplished by means of a refinement of the isoelectric focusing technique, has 
promoted research concerning their possible pathogenic implications. The studies so far 
performed have often led to contradictory results, but nevertheless they strongly ascribe 
the property of controlling the quantitative levels of alpha 1-antitrypsin to certain M 
subtypes. Intermediate M3 subtype has recently been associated with the development of 
chronic obstructive lung disease in adulthood. Should this finding be confirmed by 
further evidence, a new approach to the prevention of lung disease could be considered, 
given that 30% of the individuals are carriers of the M3 suballele. In Italy, the 
incidence of congenital deficiency of alpha 1-trypsin appears to be greater in the 
northern regions, where 15-20 out of every 100,000 individuals are affected by the severe 
(ZZ) form of the deficiency. 
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AB A unique, facile 1- or 2- step method is presented for the large-scale isolation of ctl- 

antitrypsin (alPI) for potential therapeutic use in the treatment of chronic obstructive 
lung disease. The method takes advantage of the unusual SS bond in alPI, which consists 
of a single cysteine residue in the polypeptide chain bound to a free pendant cysteine. 
In contrast to other circulating plasma proteins, the SS bridge in alPI does not add to 
its structural stability. Therefore, if an, alPI -containing solution of plasma proteins 
precipitated out in the presence of reductant, much more extensive separation of 
contaminating proteins will be achieved than in the absence of such reductant . Cohn 
fraction IV- 1, a relatively unused side product in albumin and y-globulin production, is 
used as a starting material. After activation of the alPI in basic media, partial 
purification is achieved with successive addition of Aerosil (a fumed silica) , 
dithiothreitol, and (NH4)2S04. From 90 to 95% of the contaminating proteins are 
precipitated by this single procedure, resulting in a product that is .apprx.70% pure. 
DEAE-cellulose chromatog. can be used as an addnl. purification step, resulting in a 
product that is nearly homogeneous. Overall yield is .apprx.45%. The method is simple, 
inexpensive, and reproducible and is directly applicable to large-scale industrial 
processing. 
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AB A brief review of the protease inhibitor system (Pi) and inherited defects of the plasma 
protein al-antitrypsin is presented. The Pi system comprises more than 30 alleles and 
isoelectrofocusing on polyacrylamide gels is employed for their classification. The 
defect variant PiZ is associated with disease states: in adults, chronic obstructive 
pulmonary disease may develop; whilst infants frequently suffer from infantile 
hepatopathy . 
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Alpha 1-antitrypsin (AAT) , the main protease inhibitor of human sera, was studied in a 
group of 88 children suffering from different pulmonary diseases, with the hope that some 
of the potential victims of chronic obstructive lung diseases can be identified in time. 
AAT genetic phenotypes were determined using acid agarose gel electrophoresis, followed by 
crossed antigen- antibody electrophoresis in agarose gel. Identification of the banding 
patterns revealed 10.2% of AAT variants. 4.54% of the patients were MZ, 3.40% were MS and 
89.77% were MM. During this study, 1 FF and 1 MV subject were also found. All AAT 
variants were in the group of younger children, under 6 years of age. 
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AB The present report describes a patient who had severe obstructive lung disease in 

association with acquired hypogammaglobulinemia. Evidence obtained by bronchoalveolar 
lavage is presented that suggest that his lung disease resulted from both a marked 
increase in elastase load and a reduction in protease inhibitor function. 
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alpha 1 -Antitrypsin is a serum protein protease inhibitor. The homozygous deficiency 
state for alpha 1 -antitrypsin is associated with the development of chronic obstructive 
lung disease and liver cirrhosis. Familial hypercholesterolemia is a genetic defect in 
which the nonhepatic tissues of affected persons are partially or completely deficient 
cellular receptors for low-density lipoproteins, the major plasma cholesterol transport 
protein. Homozygotes and heterozygotes for familial hypercholesterolemia experience 
premature coronary artery disease. We have identified a young patient who manifested 
heterozygous deficiencies for both of these gene products. The occurrence of these 
defects in tandem has not been previously reported. 
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AB The aim of this project was to perfect a homogenization method, based solely on 

ultrasound, and to define experimental conditions such that the enzymic activities 
(trypsin- like, chymotrypsin-like, elastase, collagenase) and the integrity of the cells 
(leukocytes and bacteria) would be preserved. 
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AB The incidence of pulmonary emphysema in patients with alpha- 1- antitrypsin (a-l-AT) 

deficiency associated with the protease inhibitor (Pi) phenotype ZZ is increased. To 
determine whether less severe deficiency states of a-l-AT (i.e. Pi phenotypes other than 
ZZ and MM) might predispose to the development of pulmonary disease, Pi phenotypes were 
determined in a group of patients in whom the incidence of chronic pulmonary disease is 
high. The proportion of 52 patients with Sjogren's syndrome who had Pi phenotypes other 
than ZZ and MM was not significantly greater than that for populations of normal subjects. 
Mean values for tests of pulmonary function, including estimates of both restrictive lung 
disease and airway obstruction in patients with the MM phenotype were not significantly 
different from corresponding means for patients with non-MM phenotypes. These findings 
suggest that the increased susceptibility of patients with Sjogren's syndrome to develop 
chronic obstructive pulmonary disease is not attributable to an abnormally high frequency 
of non-MM phenotypes and associated moderately reduced serum levels of a-l-AT. 
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A sex-, obesity-, and protease inhibitor-matched study of pulmonary function and 
ventilatory control was performed on 26 sons of 19 patients with chronic obstructive 
pulmonary disease (COPD) and 26 control subjects. Mean values for FEV1/FVC and V25 were 
significantly lower and CV/VC was significantly higher in sons of patients than in the 
controls. VC, airway resistance, static pulmonary compliance, AN2, arterial blood gases 
and pH were not different between sons and controls. When the sons of patients were 
divided into two groups according to the arterial blood gases of their parents, sons of 
hypoxemic, hypercapnic parents showed significantly lower hypoxic ventilatory responses 
than sons of normoxemic, normocapnic parents. Hypercapnic ventilatory responses were not 
different between sons and controls. Abnormal pulmonary function and low ventilatory 
responses were more frequently detected in sons than in controls. The association of 
smoking with abnormalities of pulmonary function was not clearly seen in sons. These 
results suggest that familial factors (either genetic or environmental) play a significant 
role in determining the pathogenesis and clinical types of COPD. 
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Six family members (wife, 3 sons and 2 daughters) of a patient with pulmonary emphysema 
and chronic bronchitis were studied for ventilatory response against hypoxia and 
hypercapnia, pulmonary functions and serum protease inhibitors. Ventilatory response 
against hypoxia was abnormally low in 2 sons and 2 daughters . One son showed a low 
ventilatory response against hypercapnia. The pulmonary functions of the wife were 
abnormal in FEV1/FVC, Raw, Pa02, D [LCO] , CV/VC, AN2 , V.ovrhdot.50 and V . ovrhdot . 2 5 . Three 
sons and 1 daughter showed abnormal pulmonary functions. Serum protease inhibitors (al- 
antitrypsin, a2 -macroglobulin, Cl-inactivator, antithrombin III, and a2-plasmin inhibitor) 
were within normal limits in all the family members. These results suggest involvement of 
familial factors in ventilatory control and pulmonary function. 
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AB Freshly prepared aqueous solutions of cigarette smoke suppressed the elastase inhibitory 
capacity (EIC) of the acid- stable proteinase inhibitor present in bronchial mucus (BMPi) 
and human seminal plasma (HUSI-I) . Thin- layer gel-immunof iltration analysis of mixtures 
of smoke-treated BMPi and human leukocyte elastase showed decreased elastase: BMPi 
complexes, increased uncomplexed BMPi and increased free elastase. Phenolic antioxidants 
prevented the suppression of the EIC of BMPi or HUSI-I by cigarette smoke. In addition, 
treatment of BMPi or HUSI-I with chemical oxidants caused a similar suppression of EIC. 
Furthermore, treatment of BMPi or HUSI-I with the phagocyte -derived oxidizing system, 
myeloperoxidase + H202 + C1-, suppressed EIC. Finally, the functional activity of BMPi 
was significantly reduced in tracheal aspirates of human smokers compared to that of 
nonsmokers. These results support the hypothesis that local inactivation of BMPi in the 
conducting airways of the lung by inhaled cigarette smoke or by phagocyte -derived oxidants 
may play a role in the pathogenesis of obstruction lung disease in smokers. 
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AB In a modified case-control study of chronic obstructive pulmonary disease' (COPD) , airways 
obstruction has been found to be associated with age, sex, protease inhibitor type, 
socioeconomic status (SES) and smoking. In this paper patterns of forced expiratory flows 
are examined in persons demonstrating various risk factors. Two broad patterns of flow 
limitation emerge. The first pattern, characterized by lower flows at high lung volumes, 
is found in first -degree relatives of patients with COPD and subjects with a low SES. 
This pattern, consistent with dysfunction of large airways, may reflect reversible 
decreases of airway caliber. The second pattern, characterized by lower flows at low lung 
volumes, is found in older subjects. This pattern, consistent with nonhomogenously 
emptying lungs or dysfunction of small airways, may reflect more chronic irreversible 
changes. Smokers and male subjects exhibit both patterns of flow limitation when compared 
with subjects who had never smoked and female subjects. It is possible that the 
combination of the patterns reflects a particularly high risk for the development of COPD 
in male smokers . 
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AB In patients with chronic obstructive lung diseases an augmented number of proteases in the 

bronchial area are released. These proteases originated primarily from decomposing 
polymorphonuclear leukocytes. Proteases interfere with the immunological system, 
contribute to a histamine release by mastocytes and induce bronchoconstriction. In 
bronchial secretions there were protease inhibitors capable of inhibiting leukocyte 
proteases. These inhibitors are measurable in the sputum. 
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Characterization of the cytoplasmic proteinase 
inhibitor of horse leukocytes with fibrinogen 
plate electrophoresis: migration and enzyme and organ 
specificity 
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The proteinase inhibitor of horse leukocytes was analyzed by fibrinogen plate 
electrophoresis. The inhibitor migrated to the p-region and could easily be distinguished 
from the serum inhibitors. Its enzyme specificity was poor, and it inhibited the 
pancreatic enzymes trypsin, chymo trypsin, and elastase as well as all neutral leukocyte 
proteinases. The inhibitor was detected in small amts. in the cytoplasmic fraction of the 
lung but not of the liver. The importance of the inhibitor as a possible pathogenic 
factor for chronic -obstructive lung disease is discussed. 
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[Clinical -functional emphysema diagnostics and 
immunological correlations (author's transl)]. 
Klinisch-f unktionelle Emphysemdiagnostik und immunologische 
Korrelat ionen . 
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By application of the correlation flow resistance/intrathoracic gas volume the lung 
emphysema is differentiated in quality within the scope of chronic obstructive lung 
diseases. For these groups immunoglobulins, the alphal- trypsin activity in serum and the 
activity of further protease inhibitors were determined. There are no substantial 
variables in the different groups with regard to immunoglobulins . In the emphysema group 
alphal -antitrypsin was a little reduced. This group included 2 patients with an alphal - 
antitrypsin deficit. The two-dimensional separation of the inter-alpha-trypsin big 
inhibitor shows 3 areas which decrease significantly in case of severe emphysemata. The 
irritation of the inter-alpha-trypsin big inhibitor, i.e. in its turnover, parallel to the 
increasing degree of emphysema formation, is discussed. 
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Alpha 1 -antitrypsin phenotypes and obstructive lung disease 
in the city of Oslo. 
Gulsvik A; Fagerhol M K 

Scandinavian journal of respiratory diseases, (1979 Oct) 60 
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Journal code: 0055427. ISSN: 0036-5572. 
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In a community survey in- Oslo, Norway, comprising 1268 persons, alpha 1-antitrypsin 
concentration in serum (AT) and protease- inhibitor (Pi) phenotypes were examined in 1258 
subjects. Estimated percentage distribution of Pi-phenotypes in the target population .aged 
15--70 years was M 87.30%, MS 4.65%, MZ 4.73%, FM 2.69%, SZ 0.13%, IM 0.20%, FZ 0.07%, S 
0.06%, FS 0.07% and Z 0.06%. The distribution curve of AT had a normal (Gaussian) shape 
and the ranges of AT demonstrated great overlap of types MS and MZ with type M. In 
subjects with phenotype MZ neither respiratory symptoms nor physicians' diagnoses of 
chronic obstructive lung disease (COLD) were more frequent than in M subjects. 
Physicians' diagnoses of COLD were slightly more frequent (0.06 greater than P greater 
than 0.01) in subjects with phenotype MS than M, probably due to there being more smokers 
in the MS group, Spirometric variables given as per-cent of predicted values yielded 
large differences between smokers and non-smokers but no differences among phenotypes M, 
MS and MZ . Radiologic signs of hypertrans radiancy and/or emphysema were event ly 
distributed in M, MS and MZ subjects. The only subject observed with Pi -type Z and one 
out of three subjects with type SZ had COLD. In neither smokers nor non-smokers is 
phenotype MZ a risk factor of clinical importance for development of obstructive lung 
disease . 
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A large pedigree is reported in which the Pi [protease inhibitor; ctl -antitrypsin] alleles 
Z, F, Ml and M2 were segregating. The Z gene [associated with pathological manifestations 
such as childhood liver cirrhosis and chronic obstructive lung disease] entered the 



pedigree 4 times in spite of the fact that no close inbreeding was found. Serum levels of 
ctl -antitrypsin and some data on lung disease are presented. 
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Protease inhibitor variants in children 
and young adults with chronic asthma. 
Hyde J S; Werner P; Kumar C M; Moore B S 
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The results of systematic medical histories and pulmonary function tests on 26 children 
and young adults, 10 with Pi variant alphal -antitrypsin phenotypes and 16 Pi normals, are 
reported. These subjects were selected from 57 consecutive patients who had chronic 
asthma. The incidence of Pi variants was 20.4% among 46 Caucasian subjects (ages seven to 
21 years) . The Pi variant patients required more bronchodilators and long-term 
corticosteroid therapy. Among the parents and siblings, 50% of those with abnormal Pi 
type had chronic obstructive lung disease. Grandparents of the Pi abnormal probands had 
greater incidence of chronic obstructive lung disease (P less than 0.05). Baseline 
specific airways conductance and maximal midexpiratory flow rates did not discriminat 
between the two groups. However, bronchodilator inhalation showed the Pi variant group to 
be significantly less responsive than the Pi normal group. Pi heterozygous state, 
particularly Pi MZ, should be considered when a young person with chronic asthma is 
unresponsive to adequate doses of bronchodilators and needs prolonged use of 
corticosteroids. 
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AB An epidemiologic study of protease inhibitor (alphal -antitrypsin) was undertaken among 599 
ambulatory and hospitalized black American patients with chronic cardiopulmonary disease 
referred for pulmonary function testing, and 115 ethnically matched, healthy control 
subjects. Clinical evaluation consisted of respiratory questionnaire completion, physical 
examination, chest radiograph, and spirography. Protease inhibitor evaluation consisted of 
measurement of serum trypsin inhibitory capacity in all subjects corrected by comparison 
with control sera, while 200 of these subjects were phenotyped for alphal -antitrypsin 
electrophoretic variants. Results showed mean serum trypsin inhibitory capacity for all 
subjects was 1.56, SD ± 0.4 7 mg/ml, while corrected values were 111.2, SD ± 30.5 percent 
of control. Acute phase reactivity was present for patients with heart disease, pulmonary 
malignancy, p<0.01 for both, and pulmonary fibrosis, p<0.05, when compared with controls. 
Prevalence of protease inhibitor variants in 29 controls was two heterozygotes for the Z 
variant (seven percent), and one homozygote for the S variant. Among 94 patients with 
chronic obstructive pulmonary disease, prevalence was 1.1 percent each for ZZ sand SZ 
phenotypes, and 2.1 percent for MZ. Surprisingly, the sole ZZ patient had asthmatic 
bronchitis rather than emphysema. Computed allele frequencies for Pi M and Z were 
comparable to those for a random sample of black Americans in St. Louis, but differed 
from a sample of black infants in Brooklyn, NY. These results indicate that protease 



inhibitor deficiency variants are not as uncommon among black Americans as the literature 
suggests. Furthermore, the heterozygous state is not necessarily a risk factor in 
development of chronic obstructive pulmonary disease. Protease inhibitor deficiency 
states therefore appear to play less important a role in etiology of chronic 
cardiopulmonary disease in black Americans than among their Caucasian counterparts. 
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Elect rophoretic analysis of protease 
inhibitors in horses serum 
Von Fellenberg, R. 
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Inhibitors for chymotrypsin, trypsin, elastase, and plasmin were studied in 18 horses with 
fibrinogen plate electrophoresis. Plasmin was mainly inhibited by a2-macroglobulin (ct2M) . 
Besides <x2M, an anodically migrating group of inhibitors in the albumin-prealbumin region 
was responsible for inhibition of chymotrypsin, trypsin, and elastase. These inhibitors 
were heterogeneous. Three inhibitors for chymotrypsin, 3 for trypsin, and Z2 for elastase 
were identified. Not more than 2 inhibitors for 1 enzyme were present in the serum of a 
single animal. The banding patterns showed individual differences. Four patterns for 
chymotrypsin and 3 for trypsin could be distinguished in the 18 horses studied. Elastase 
inhibitors showed fewer individual differences. This may partly be due to the low 
resolving power of the method used. The possible implications of the heterogeneity of the 
inhibitors for the pathogenesis of chronic obstructive lung diseases are discussed. 
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A comparative study of trypsin inhibitors in lung 
tissue and serum of horses and cattle 
Von Fellenberg, R. 
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CODEN: SATHAA; ISSN: 0036-7281 
Journal 
German 

The incidence of chronic alveolar emphysema and bronchiolitis is known to be very high in 
the horse, but virtually absent in cattle. In the present study, lung tissue of cattle 
was shown to contain the known tissue inhibitor Trasylol, which is soluble in perchloric 
acid. A 2nd, acid-labile inhibitor, which may be tissue-specific, was also detected. The 
lung of the horse lacked any tissue-specific trypsin inhibitors. The trypsin inhibitory 
capacity of serum was not significantly different between the 2 species. It is still 
premature to state that the susceptibility of horses to chronic obstructive lung disease 
is definitely related to the absence of lung trypsin inhibitor, as other protease 
inhibitors, possibly in the serum, may be involved. 
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AB Diseases in the bronchial tract release proteases, mainly from disintegrated leucocytes. 
These elastase-like enzymes, chiefly from granulocytes, are capable of increasing the 
bronchial resistance. The feeble, monovalent, humoral protease inhibitor inter-a- trypsin 
inhibitor (ITI) has to be regarded as a stage for different secretory, low-molecular, 
polyvalent protease inhibitors, among others for the bronchial mucus inhibitor. Thereby, 
kallikreins act as inhibitor- releasing enzymes. Patients with a severe, chronic 
obstructive bronchitis did not show significantly increased serum levels of the 
proinhibitor ITI, whereas there was measured a high transformation increase of the single, 
immunologically active derivatives as intermediate stage towards bronchial mucus. The 
transformation extent depended on the airway resistance; it was highest at a high 
resistance about R(t) = 10; at a normal or only slightly increased resistance it almost 
corresponded to the normal value. In the case of purulent sputa the concentrations of the 
bronchial . mucus inhibitor were higher than for mucous sputa, thus showing some correlation 
between protease appearance and concentration of the bronchial mucus inhibitor. If we 
suppose that those derivates of ITI which are no longer seen in the serum already develop 
locally, the enzymatic reduction in the damaged mucosa seems to be inhibited in the case 
of no or only low concentrations of the bronchial mucus inhibitor. According to our 
research method, no correlation between ITI in the serum and bronchial mucus inhibitor in 
the sputum could be found. 
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Relation of protease inhibitor 

phenotypes to obstructive lung diseases in a community. 
Morse J.O.; Lebowitz M.D.; Knudson R.J.; Burrows B. 
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English 

To examine the relative risk for the development of obstructive lung disease in persons 
heterozygous for alphal -antitrypsin deficiency, we determined protease inhibitor 
phenotypes in 2944 subjects in a general community population. Phenotype M was found in 
89.5%, MS in 7.1%, and MZ in 3.0% of the population. There were 2 persons of phenotype 2 
and 6 of phenotype SZ. The study also included respiratory questionnaires and spirometry. 
There were no statistically significant differences in the prevalence of respiratory 
symptoms and diagnoses or of ventilatory impairment among the three major phenotype groups 
(M; MS and MZ) , nor were there differences in the rates of deterioration of function with 
age or smoking. Consequently, we do not consider population screening for heterozygous 
alphal -antitrypsin deficiency to be worthwhile. 
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Population genetics of alphal- antitrypsin in the 
Netherlands. Description of a new electrophoretic variant. 
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Two groups of 708 healthy blood donors and 563 patients affected with chronic obstructive 
lung disease (C.O.L.D.) respectively, have been screened for alphal-antitrypsin (alphalAT) 
variants by electrophoresis on agarose -polyacrylamide gels at pH 4.7 and isoelectric 
focusing (IEF) . The frequencies of the Pi ( Protease inhibitor) alleles are comparable to 
those observed in the North European populations. As expected, the frequency of the Z 
gene is higher in the group of patients with C.O.L.D. Also the frequency of MZ phenotypes 
is higher among these patients, but in this case the difference is not statistically 
significant. With the aid of the electrophoretic methods described in the text we were 
able to detect a new electrophoretic variant (M3) showing a mobility intermediate between 
the Ml and the M2 phenotypes . 
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AB At the present time only a few factors are known that are directly responsible for, or 

predispose to emphysema and to obstructive chronic bronchopneumopathies. Mucoviscidosis 
is an exceptional genetic factor, at least in the adult. The complete form is observed in 
the child, combining pancreatic insufficiency and severe bronchopathy . In the young adult 
mucoviscidosis comes up for discussion only very exceptionally in isolated bronchitic 
forms. Deficiency of alpha 1 antitrypsin is another genetic factor and is more important 
in the adult than in the child; its linkage with pulmonary emphysema and the obstructive 
chronic bronchopneumopathies is described. This deficiency is of hereditary transmission, 
and a complex protein system (protease inhibitor system Pi) has been demonstrated. There 
is no doubt that these genetic factors are not the only causes. They certainly come into 
action in association with environmental factors (tobacco, pollution, bronchial infections 
and allergens) . The practitioner is nowadays better armed for the struggle against these 
environmental factors, but study of the genetic factors predisposing to obstructive 
chronic bronchopneumopathies is a much more promising line of research in this wide sector 
of pneumology than are chronic bronchitis and pulmonary emphysema. 
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163 patients with chronic obstructive pulmonary disease, from the pulmonary 
a large urban hospital, were evaluated for their protease inhibitor (Pi) type 
by starch gel and crossed immunoelectrophoresis, for serum concentrations of al 
antitrypsin and al antichymotrypsin, and for pulmonary function. Of the patients with 
emphysema, 17.8 percent were of Pi type Z; 50 percent of these were less than 45 years of 
age, compared to 13 percent of those of Pi type M. Of all patients with chronic 
obstructive pulmonary disease, 4.9 percent were of Pi type Z; 4.9 percent of patients were 
of Pi type MZ (heterozygotes) compared with 1.9 percent of the control population. There 
was an increased incidence of chronic obstructive pulmonary disease in persons of Pi type 
MZ, but no increase in persons of Pi type MS. Concentrations of both al antitrypsin and al 
antichymotrypsin were increased and were correlated. No patient had a deficiency of al 
antichymotrypsin. 
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AB Up until now it has been assumed that the protease binding property of al protease 

inhibitor (alPI) was destroyed by acid starch gel electrophoresis (pH 4.9). Analyses on 
acid starch gel blocks for pH and conductivity changes during and following a typical 
elect rophoretic run showed that it was unlikely that the separating alPI would be exposed 
to pH values lower than 6.2, and that the allele products, following the passage of the 
buffer front, were in an environment of constant pH (6.3), extremely low conductivity and 
high field strength. These results strongly suggested the likelihood that al PI would be 
chemically and physically unchanged as a result of exposure to acid starch gel 
electrophoresis. In order to test this likelihood, human serum was electrophoretically 
separated in acid starch gel and following electrophoresis, was immersed in 0.1 M 
diethylbarbiturate buffer, pH 8.6, containing 20 ng/ml of pancreatic elastase. The pH 
adjusted (8.15) and elastase impregnated starch gel layer was superimposed on hemoglobin 
agar for 2.5 h at 37°C followed by immersion of the hemoglobin agar layer in 1% NaCl 
overnight, distilled water for 2 h, drying under filter paper and staining. The results 
showed zones of undigested hemoglobin indicating, unequivocally, that the separated al PI 
allele products are capable of forming complexes with proteases and that al PI is not 
inactivated following exposure to acid starch gel electrophoresis. Densitometric analysis 
of the transparent stained zones on a clear agar gel background offers an alternative to 
analysis of the acid starch gel separated zones by antigen antibody crossed 
electrophoresis and as such is suitable for identification of al protease inhibitor 
phenotypes. Further, the method is specific for alPI and a densitometric scan provides 
direct information relative to the protease binding capacity of the sample as well as the 
contribution of each alPI allele product to that capacity. 
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AB The occurrence of emphysema in patients with a deficiency of serum protease inhibitor and 
the production of emphysema in laboratory animals with elastolytic enzymes suggest that 
proteolysis may have a pathogenic role in COPD. HAMs of cigarette smokers are potential 
sources of enzymes because they are increased in number and have increased levels of 
elastase like esterase (HAM E) and acid protease (HAM P) when compared to HAMs of 
nonsmokers . To investigate the activity of HAM E and HAM P in COPD, macrophages were 
obtained by saline lavage of 16 freshly resected lungs of cigarette smokers undergoing 
surgery for suspected bronchogenic carcinoma. After red blood cell lysis by hypotonic 
shock, the HAMs were washed with balanced salt solution and collected by centrifugation at 
250 g (4°C) for 10 minutes. Lavage samples containing > 10% leukocytes were not used for 
study. Cell viability determined by dye exclusion was 88%±1 (mean±SEM) . HAM E assayed 
with t butyloxycarbonyl L alanine p nitrophenol as substrate was 5.2±.5 A A 
(347 . 5) /min/108 cells at pH 6.5, which is not different from normal cigarette smokers. 
HAM P (pH 3.5) was assayed using denatured hemoglobin as substrate and was 19.6±1.4 
units/108 cells which is less than levels seen in normal smokers. This was probably due 
to lower viability of cells obtained from resected lungs. When HAM E and HAM P levels 
were compared to preoperative values for FVC, FEV1, DL(CO), and RV/TLC there were no 
significant correlations. This study suggests that COPD in cigarette smokers is not 
associated with greater HAM proteolytic enzyme levels than those of normal cigarette 
smokers. If proteolysis by HAM enzymes plays a role in the pathogenesis of COPD, it would 
more likely be related to chronic exposure of the lung to proteolytic enzymes, abnormal 
inhibitor/enzyme ratios, or possibly excessive release of enzymes. 
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AB Homozygous subjects for Pi Z phenotype (Pi Z) may present with chronic obstructive 

pulmonary disease at an early stage. However, the natural history of pulmonary function 
changes preceding overt disease is unknown. The authors studied pulmonary function in 20 
Pi Z subjects ranging in age from 19 to 73. Forced expiratory volume in 1 second as a 
percentage of forced vital capacity (FEV1%) , slope of phase III from the single breath 
nitrogen test (dN2) and single breath diffusing capacity for carbon monoxide (DL) were 
measured and the results regressed on age. The slopes of the regressions were compared 
with those of 310 nonsmokers (NS) and 305 smokers (S) . For FEV1%, the slope for NS (mNS) 
was -0.203 (SE 0.021) %/year, the slope for S (m(S)) was -0.315 (SE 0.049), and the slope 
for Pi Z (m(Pi)(Z)) was -0.919 (SE 0.340). For dN2 , mNS=0.005 (SE 0.003) %/liter/year , mS 
= 0.057 (SE 0.010), and mPi Z = 0.203 (SE 0.115). For DL, mNS=+0.328 (SE 0.082) % 
predicted/year, m(S)- -0.046 (SE 0.129), and mPi Z = -1.337 (SE 0.645). The decrease in 
pulmonary function with age may be the result of cumulative effects of repeated injury to 
the lungs. Degeneration of pulmonary function may be increased in the smoker because of 
increased exposure and Pi Z because of increased susceptibility. This raises the 
possibility that the best method for detecting the individual at risk (whether from 
increased exposure or increased susceptibility) is to measure changes in pulmonary 
function over a period of time prior to the development of overt disease. 
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Alphal antitrypsin deficiency is the best known humoral proteinase inhibitor. It is 
correlated with diseases such as chronic obstructive emphysema, bronchiectases, hyaline 
membrane syndrome, cirrhosis of the liver in children, etc. The mean values in serum are 
different according to the data from the literature and a value of 220 ± 35 mg% is 
considered as a mean value. In the paper only patients with values below 170 mg% were 
taken into consideration of 468 patients with the diagnosis of chronic spastic bronchitis 
with emphysema, a heterozygote alphal antitrypsin deficiency was found in 21 patients. 
This finding is probably due to the effect of selection of patients in the pulmonary 
department. Alphal antitrypsin deficiency was not found to the only causal factor for the 
development of chronic spastic bronchitis, as environmental pollution and dust must also 
be present to provoke pulmonary disease. 



L43 



ANSWER 111 OF 128 
reserved on STN 



ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 



EMBASE COPYRIGHT (c) 2005 Elsevier B.V. All rights 
Full-text 



76074084 EMBASE 
1976074084 



AUTHOR : 

CORPORATE SOURCE 



SOURCE : 



DOCUMENT TYPE: 
FILE SEGMENT: 



LANGUAGE : 
AB 



Protease inhibitors in chronic 
obstructive pulmonary disease : 
Barnett T.B.; Gottovi D.; Johnson A.M. 

Dept. Med., Univ. North Carolina Sch. Med., Chapel Hill, 
N.C. 27514, United States 

AMER . REV . RESP . DIS . , (1975) Vol. Ill, No. 5, pp. 587-593. 
CODEN: ARRDAB 
Journal 

015 Chest Diseases, Thoracic Surgery and Tuberculosis 

020 Gerontology and Geriatrics 

006 Internal Medicine 

English 

Quantification of the major plasma protease inhibitors and genetic typing of al 
antitrypsin were done in 107 patients with chronic obstructive pulmonary disease and in 91 
control subjects with normal ventilatory function who were similar with respect to age, 
race, and sex. There was a significant increase in frequency of the Pi(Z) gene and the Pi 
MZ phenotype of al antitrypsin among the patients when compared with the control subjects. 
No evidence, for a primary deficiency of any other ant iprot ease was found; however, the 
mean concentration of inter a trypsin inhibitor was significantly lower in the patients 
than the control subjects, and moderate deficiency of al antichymotrypsin was noted in a 
few patients. These data indicate an increased risk of developing chronic obstructive 
pulmonary disease in persons with the Pi MZ phenotype of al antitrypsin and suggest a 
possible relationship between these diseases and low serum concentrations of inter a 
trypsin inhibitor. 



L43 ANSWER 112 OF 128 EMBASE COPYRIGHT (c) 2005 Elsevier B.V. All rights 

reserved on STN 
ACCESSION NUMBER: 76080450 EMBASE Full -text 
DOCUMENT NUMBER: 1976080450 

TITLE: [Mucosal specific protease inhibitors 

in the bronchial mucus in cases of severe chronic 
obstructive bronchitis and al antitrypsin 
deficiency] . 

SCHLEIMHAUTSPEZIFISCHE PROT EAS E I NH I B I TOREN IM 
BRONCHIALSCHLEIM BEI SCHWERER CHRONISCH OBSTRUKTIVER 
BRONCHITIS UND BEI al ANTITRYPSINMANGELSYNDROM . 



AUTHOR: Rasche B.; Hochstrasser K. ; Marcic I.; Ulmer W.T. 

CORPORATE SOURCE: Med. Abt . , Silik. Forsch. Inst . Bergbau 

Beruf sgenossenschaf t, Bochum, Germany 
SOURCE: Respiration, (1975) Vol. 32, No. 5, pp. 340-354. 

CODEN: RESPBD 
DOCUMENT TYPE: Journal 

FILE SEGMENT: 015 Chest Diseases, Thoracic Surgery and Tuberculosis 

022 Human Genetics 
LANGUAGE: German 

AB In the bronchial mucus of 40 patients with chronic obstructive airway diseases, 
proteolytic activities, the total protein concentrations, al antitrypsin, al 
antichymotrypsin, and the free and bound proteinase inhibitors were measured together with 
the total proteinase inhibition against trypsin and chymotrypsin. Without exception, free 
proteinase inhibitors were found together with proteolytic activities. The free to bound 
inhibitor rate was approximately 1:1. al antitrypsin and al antichymotrypsin were measured 
in sputum only in very low concentrations. One patient with al antitrypsin deficiency had 
no al antitrypsin, but high concentrations of total proteinase inhibitor (free and bound 
being in the same relation) in his bronchial mucus. In the alveolar part of the lung, the 
humoral proteinase inhibitors were effective. In the bronchial part of the lung, the 
specific mucosal inhibitors had decided importance. The proteinase inhibition of the 
mucosa specific inhibitors is probably of great importance for the pathogenesis of airway 
obstruction, while the humoral proteinase inhibitors are responsible for the pathogenesis 
of emphysema. 
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AB Serum trypsin inhibitory capacity determinations are of considerable value in detecting 

genetically determined types of obstructive pulmonary disease and hepatic disease. These 
determinations must frequently be followed by determination of protease inhibitor (Pi) 
phenotype in order to confirm the diagnosis. Pi phenotyping has been a specialized and 
time consuming procedure, and suggested improvements in the methodology and techniques may 
make it more generally applicable as a clinical laboratory procedure. The prevalence of 
phenotypes other than MM in a group of 700 control sera from blood donors is reported as a 
baseline to evaluate typically American populations of mixed ethnic and racial 
characteristics. There are suggestive differences in prevalences of S and Z genes 
relating to ethnic stock and racial groups. It is important when comparing the 
prevalences of S and Z genes in diseased populations to use control groups of similar 
ethnic and racial compositions. Pi phenotyping is a necessary laboratory procedure in the 
diagnosis of certain forms of genetically determined chronic obstructive pulmonary disease 
and hepatic disease. The distributions of all serum protease inhibitory capacity values 
and those for S and Z Pi phenotypes are shown. 
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The authors investigated whether a substitution of protease inhibitor deficiency is 
indicated in cases of chronic obstructive airway disease. As a therapeutic possibility, 
aprotinin isolated from bovine organs (Trasylol) , which in vitro inhibits sputum proteases 
up to 80% was tested. Besides infusion, inhalation was chosen for application by which a 
protease inhibition could be attained. An inhibition of the course of illness was 
observed, associated with a good tolerance of the preparation. Whether a therapy applying 
the addition of protease inhibitor is reasonable in the long run in chronic diseases 
cannot yet be concluded from these investigations. 
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ctl Antitrypsin deficiency only plays a subordinate role in the pathogenesis of chronic 
obstructive pulmonary disease. The majority of 120 patients studied had an elevated al 
antitrypsin serum concentration, which supports the hypothesis that protease induced 
alterations in the sensitivity of the cholinergic receptors in the bronchial tree 
contribute to the airway obstruction. Studies in two families with al antitrypsin 
deficiency demonstrated that non obstructive emphysema of the lung is also encountered in 
this disorder. Pulmonary abnormalities were not seen in 3 out of 5 homozygotes. The 
results indicate that in addition to the interaction between proteases and protease 
inhibitors, other factors must be considered in the etiology of the airway obstruction. 
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By' gel filtration and ion exchange chromatography, proteinase bound proteinase inhibitor, 
specific for mucous membranes was isolated from purulent sputum of patients with 
obstructive airway diseases. The isolated material contains 25% complexed inhibitor. The 
complex interacts with specific anti inhibitor serum and anti inter alpha trypsin 
inhibitor serum. With anti leucocytic proteinase serum an interaction is observed, too. 
The proteinase part of the complexed inhibitor therefore is a leucocytic proteinase. 
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AB The globulin alpha 1 antitrypsin (al AT) forms 80% of the serum proteolytic inhibitor 
complex. Blood levels are genetically linked to codominant alleles that determine the 
phenotype of the so called protease inhibitor system. In chronic obstructive 
bronchopneumopathy, al AT may be totally or partly absent. Total deficiency (homozygote) 
is almost always associated with essential pulmonary emphysema. Incomplete deficiency may 
be observed in healthy subjects, but predisposes patients to various forms of 
bronchopneumopathy, and is often associated with them. 130 cases of asthma, emphysema, 
chronic bronchitis, lung cancer and pneumopathy associated with other diseases were 
examined. Total deficiency was not observed, while partial deficiency in 16 cases (12.3%) 
was highest in asthmatics (22.2%), followed by subjects with various forms (11.8%), 
chronic bronchitis (11.1%), emphysema (7.5%), and cancer (0%). al AT levels were lowest in 
the asthmatics. Changes following cortisone management show no constant pattern: increase 
in values in 4 cases, reduction in 3, no change in 4. The same impression is gained from 
the literature. Study. of al AT suggests a new hypothesis for the pathogenesis of 
pulmonary emphysema, whereby proteolytic enzymes, particulary those derived from 
leukocytes, alveolar macrophages and bacteria may be supposed to lyse the alveolar wall 
and lung elastic fibres. Emphysema may result when such lysis is the result of abundant 
enzyme production, due either to infection, tobacco smoke and atmospheric and industrial 
pollution, or depressed antiprotease activity on the part of al AT. 
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Prompted by finding 3 patients with a deficiency of al antitrypsin, the authors discuss 
the symptoms, genetics, pathophysiology and prevalence of this hereditary disease. 
Individuals who are homozygotic for the Pi(Z) gene (phenotype PiZZ) have a serum level of 
al antitrypsin amounting to only 15% of the normal value. In most cases this leads to 
pulmonary emphysema, often in the young adult, with the symptoms of chronic obstructive 
pulmonary disease, type A. Deficiency of al antitrypsin also causes a predisposition to 
neonatal hepatitis and cirrhosis of the liver in children and adults. The pulmonary 
lesions are probably due to gradual disintegration of lung tissue resulting from 
insufficient inhibition of the proteases released from macrophages and leukocytes. The 
prevalence of phenotype PiZZ is estimated to be 1:1000 to 1:2000 births. Intermediary al 
antitrypsin deficiency (phenotype PiMZ) occurs in 5 to 6% of the population, but the 
symptoms in these cases are usually mild. 
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AB The early development of chronic obstructive pulmonary disease in individuals with alpha 1 
antitrypsin deficiency may be potentially preventable. A general screening for alpha 1 
antitrypsin in patients with chronic obstructive pulmonary disease and their family 
members seems advisable because these families have a high incidence of alpha 1 
antitrypsin deficiency. After a comparison study of electrophoresis, trypsin inhibitory 
capacity, phenotyping, and radial immunodiffusion technics, the authors recommend radial 
immunodiffusion as a screening test for alpha 1 antitrypsin deficiency. It is simple, 
correlates well with trypsin inhibitory capacity and phenotyping, and provides 
quantitative information for preliminary classification. A parallel determination of 
stimulated and nonstimulated alpha 1 antitrypsin levels is suggested. 
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[Free and combined protease inhibitors 

in bronchial mucus in patients with extended chronic 

obstructive airway diseases] . 

FREIE UND GEBUNDENE PROTEASENINHiBITOREN IM 

BRONCHIALSCHLEIM VON PATIENT EN MIT LANG JAHR I GEN CHRONISCH 

OBSTRUKTIVEN LUNGENERKRANKUNGEN . 
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LANGUAGE : German 

AB The inhibitory effect of proteases in the bronchial space is due to a mucus specific low 

molecular inhibitor in 80% of cases. In native secretion larger amounts of inhibitors are 
present in a masked form, i.e. a complex is formed with proteases, in case of banal 
infections usually leukocyte protease. In the sputa of patients with moderately severe to 
severe airway obstruction of some years 1 standing, antiproteolytic and proteolytic 
activity is found simultaneously. In the case of antiproteolytic activity, the mucus 
specific protease inhibitor is also predominant over humoral inhibitors in the sputum. In 
persons who have been ill for some years, it seems that proteolytic enzymes that may be of 
bacterial origin or tissue proteases that cannot be inhibited by the natural mucosa 
inhibitor are dominant in the sputa. Present investigations suggest that elevated 
proteolysis favors the development of obstructions. 
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AB al Antitrypsin is a glycoprotein in human serum that inhibits several proteases. Its 
normal concentration is 180 to 2 80 mg/100 ml. Under various conditions, including 
pregnancy and inflammation, its level in serum increases considerably, al Antitrypsin is a 
polymorphic protein. More than 20 phenotypes can be distinguished by electrophoretic 
techniques . The available family data are consistent with the hypothesis of a single 
autosomal locus (Pi) with multiple co dominant alleles. Of particular interest are 
alleles that lead to lower than normal concentrations of al antitrypsin in serum, namely, 
PiZ, Pis and Pi-. PiZ homozygotes have al antitrypsin concentrations of approximately 20 
mg/100 ml. These persons carry a high risk of developing chronic obstructive pulmonary 
disease, which generally has its onset during the fourth decade of life. With advancing 
age, the proportion of all ZZ homozygotes who have obstructive pulmonary disease 
eventually may be as high as 80%. Heterozygotes with phenotypes MZ, MS, and intermediate 
al antitrypsin levels also may be predisposed to obstructive pulmonary disease, but to a 
lesser degree. Cigarette smoking apparently accelerates the deterioration of pulmonary 
functions in homozygotes and heterozygotes for a deficiency gene (mostly PiZ) . 
Uninhibited proteases of leukocytic origin probably are partly responsible for the damage 
to the lung in the absence of the major protease inhibitor. Neonatal hepatitis and 
cirrhosis of the liver also are found in association with homozygosity for PiZ. The risk 
of an infant with al antitrypsin deficiency developing neonatal hepatitis may be between 
20 and 30%. 
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[Proteolysis and obstructive lung emphysema] . 
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AB There is a great statistical significance for the development of obstructive emphysema of 
the lung in hereditary deficiency of alpha 1 antitrypsin in the blood serum. Since alpha 
1 antitrypsin is a protease inhibitor according to its biochemical action, particular 
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importance is attributed to proteolytic processes. The proteases participating in this 
originate from disintegrating leukocytes. Complexes between alpha 1 antitrypsin or mucous 
membrane inhibitors and proteases can be demonstrated in the sputum. The quantity of 
these complexes is a measure for the demands on the inhibiting system by the proteases 
produced. If the system is overstrained, proteolytic activity is released in the 
secretions, the effect of which leads to the development of respiratory tract 
obstructions . 
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Screening for ctl antitrypsin deficiency. 
Mittman C . ; Lieberman J . 
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Journal 
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English 

Recent studies of the relationship between <xl antitrypsin deficiency (AATD) and both 
chronic obstructive lung disease and liver disease suggest that screening for this 
inherited plasma protein deficiency may be desirable. It has been reported that a 
significant fraction of cases of chronic obstructive lung disease are associated with the 
protease inhibitor deficiency in its severe and intermediate form. Liver diseases, 
particularly neonatal hepatitis and possibly other abnormalities in children and adults, 
are associated with the severe and possibly with the milder deficiency states. However, 
not all carriers of the deficiency develop overt lung or liver disease. This paper 
reviews the current understanding of the relationship between disease and AATD and 
considers the justification for screening programs for this protein defect. 
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Homozygotes for an alphal antitrypsin (at) deficiency gene (ZZ) carry a considerable risk 
of chronic obstructive lung disease and emphysema which manifest themselves between the 
ages of 30 and 60 yr but typically during the fourth decade of life. With advancing age 
the proportion of those with lung disease among all alphal at deficient individuals 



becomes greater and may eventually be as high as 80% or higher depending somewhat on 
environmental and other factors. Heterozygotes (MZ) are probably also at risk but to a 
much lesser degree than homozygotes; they are only approximately twice as likely to 
develop chronic obstructive lung disease than homozygous normals (MM) . Liver disease has 
also been recognized in association with alphal (at) deficiency. It may occur as neonatal 
hepatitis with subsequent cirrhosis or just as cirrhosis during adulthood. The proportion 
of patients with liver disease among all homozygotes for the deficiency ranges perhaps 
between 10 and 30%. Although alphal at may have an important function in respiratory 
distress syndrome and hyaline membrane disease there is at present no clear evidence 
linking these conditions or their clinical course to alphal at deficiency. The results on 
sex chromosome mosaicism as related to alphal at heterozygosity of the mother are 
contradictory . 
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[Possibilities for the assessment of chronic obstructive 
airway disease by analysis of the sputum] . 
MOGLICHKEITEN ZUR BEURTEILUNG CHRONISCH OBSTRUKTIVER 
ATEMWEGSERKRANKUNGEN MIT HILFE VON ANAL YS EN IM 
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Journal 
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German 

The sputum of patients affected with chronic obstructive airway diseases contains among 
other things, immunoglobulins, mainly IgA, as well as proteolytic ferments and their 
inhibitors. Parameters were analyzed daily in 8 patients and values compared with the 
clinical course of the disease to determine if values measured allowed any clinical 
conclusions to be drawn. Investigations showed a rise in the IgA level in the sputum 
during the administration of glucocorticoids and antibiotics, with large daily variations. 
Proteolytic ferment activity showed only minor alterations during this treatment. Alphal 
antitrypsin, the most important protease inhibitor in the organism, is of less importance 
for the lungs and is more important as a sign of inflammation. Ferment inhibitors 
intrinsic to the sputum seem to be available in varying concentrations in the bronchial 
space during inactivation of the proteases. The values measured at the daily examinations 
varied considerably in all patients. 
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AB BTL.010 is a novel human serine proteinase inhibitor of the Kunitz family that exhibits 

greater potency towards neutral serine proteinases, particularly leukocyte elastase and 
proteinase 3 than towards trypsin- like proteinases. BTL.010, or variants thereof, may be 
employed as therapeutics in diseases such as emphysema, idiopathic pulmonary fibrosis, 
adult respiratory distress syndrome, cystic fibrosis, rheumatoid arthritis, organ failure, 
and glomerulonephritis in which uncontrolled proteolysis due to neutral serine proteinase 
activity results in tissue damage. 
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AB The invention relates to proteins comprising serine protease inhabiting peptides, such as 
Kunitz domain peptides fused to albumin, or fragments or variants thereof. These fusion 
proteins are herein collectively referred to as 'albumin fusion proteins of the 
invention. 1 . These fusion proteins exhibit extended shelf -life and/or extended or 
therapeutic activity in solution The invention encompasses, therapeutic albumin fusion 
proteins, compns., pharmaceutical compns . , formulations and kits. The invention also 
encompasses nucleic acid mols. encoding the albumin fusion proteins of the invention, as 
well as vectors containing these nucleic acids, host cells transformed with these nucleic 
acids and vectors, and methods of making the albumin fusion proteins of the invention 
using these nucleic acids, vectors, and/or host cells. The invention also relates to 
compns. and methods for inhibiting neutrophil elastase, kallikrein, and plasmin. The 
invention further relates to compns. and methods for treating cystic fibrosis and cancer. 
The present invention also relates to bifunctional (or multifunctional) fusion proteins in 
which albumin is coupled to two (or more) Kunitz domain peptides, optionally different 
Kunitz domain peptides. Such bifunctional (or multifunctional) fusion proteins having 
different Kunitz domain peptides are expected to have an improved drug resistance profile 
as* compared to an albumin fusion protein comprising only one type of Kunitz domain 
peptide . 
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Excessive accumulation of active neutrophil elastase (NE) in pulmonary fluids and tissues 
of patients with cystic fibrosis (CF) is thought to act on the lungs, compromising their 
structure and function. The aim of this study was to investigate the in vitro and in vivo 
protective effect of a new, rapidly acting, potent (Ki = 5.45 x 10(-12) M and Kon = 8 x 
10(6) M(-l) s(-l)) and specific human NE inhibitor, EPI-HNE-4, engineered from the Kunitz 
domain. The results demonstrated that this inhibitor was able to (i) effectively inhibit 
in vitro the high levels of active NE present in a medium as complex as sputum from 
children with CF, with a measured IC(50) equal or close to the calculated IC(50) in 60% of 
cases, and (ii) almost completely block (91%) the N-formyl -methionine- leucine - 
phenylalanine- induced migration of purified human neutrophils across a Matrigel basement 
membrane. Intratracheal administration (250, 175, or 100 microg per rat) of the inhibitor 
5 min before instillation of pure human NE (HNE) (150 microg per rat) to rats induced 
effective, dose -dependent protection of the lungs, 4 h later, from hemorrhage, serum 
albumin leakage, residual active NE, and discrete neutrophil influx in air spaces induced 
by instillation of pure HNE. Intravenous administration (3 mg per rat) of EPI-HNE-4, 15 
min before instillation of the soluble fraction of pooled sputum (delivering 120 microg of 
active NE per rat) from children with CF, effectively reduced (64%) , 4 h later, the 
massive neutrophil influx induced by sputum instillation. Overall, these data strongly 
suggest that associated aerosol and systemic administration of EPI-HNE-4 would be 
beneficial in the treatment of CF. 
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AB BTL.010 is a novel human serine proteinase inhibitor of the Kunitz family that exhibits 

greater potency towards neutral serine proteinases, particularly leukocyte elastase-, and 
proteinase 3, than towards trypsin- like proteinases . BTL.010, or variants thereof, may 
be employed as therapeutics in diseases such as emphysema, idiopathic pulmonary fibrosis, 
adult respiratory distress syndrome, cystic fibrosis, rheumatoid arthritis, organ failure, 
and glomerulonephritis in which uncontrolled proteolysis due to neutral serine proteinase 
activity results in tissue damage. 
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RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L22 ANSWER 6 OF 11 CAPLUS COPYRIGHT 2005 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2001:703054 CAPLUS Full-text 
135:267267 

Protein and cDNA sequences of a novel human protein 

BTL.009 having proteinase inhibitor 

activity 

Delaria, Kathy; Roczniak, Steve; Davies, Christopher 

Bayer Corporation, USA 

U.S. , 16 pp. 

CODEN: USXXAM 

Patent 

English 

1 



PATENT NO. KIND DATE APPLICATION NO. DATE 



US 6294648 Bl ' 20010925 US 1999-358569 19990720 

PRIORITY APPLN. INFO.: US 1999-358569 19990720 

AB The invention provides protein and cDNA sequences of a novel human protein BTL.009, which 
is a novel human serine proteinase inhibitor of the Kunitz family that exhibits greater 
potency towards neutral serine proteinases, particularly leukocyte elastase, and 
chymotrypsin than towards trypsin-like proteinases. BTL.009 has been identified as a 
member of the Kunitz family of proteinase inhibitors based on the presences of the 
conserved six cysteines observed in all members of this family. BTL.009, or variants 
thereof, may be employed as therapeutics in diseases such as emphysema, idiopathic 
pulmonary fibrosis, adult respiratory distress syndrome, cystic fibrosis, rheumatoid 
arthritis, organ failure, and glomerulonephritis in which uncontrolled proteolysis due to 
neutral serine proteinase activity results in tissue damage. 
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Na+ transport in normal and CF human bronchial epithelial 
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To test the hypothesis that Na+ transport in human bronchial epithelial (HBE) cells is 
regulated by a protease-mediated mechanism, we investigated the effects of BAY 39-9437, a 
recombinant Kunitz -type serine protease inhibitor, on amiloride- sensitive short-circuit 
current of normal [non-cystic fibrosis (CF) cells] and CF HBE cells. Mucosal treatment of 
non-CF and CF HBE cells with BAY 39-9437 decreased the short-circuit current, with a half- 
life of approximately 4 5 min. At 90 min, BAY 39-9437 (470 nM) reduced Na+ transport by 



approximately 70%. The inhibitory effect of BAY 39-9437 was concentration dependent, with 
a half -maximal inhibitory concentration of approximately 25 nM. Na+ transport was 
restored to control levels, with a half- life of approximately 15 min, on washout of BAY 
39 7 9437. In addition, trypsin (1 microM) rapidly reversed the inhibitory effect of BAY 
39-9437. These data indicate that Na+ transport in HBE cells is activated by a BAY 39- 
94 37-inhibitable, endogenously expressed serine protease- BAY 39-9437 inhibition of this 
serine protease maybe of therapeutic potential for the treatment of Na+ hyperabsorption in 
CF. 
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To test the hypothesis that Na{+) transport in human bronchial epithelial (HBE) cells is 
regulated by a protease-mediated mechanism, we investigated the effects of BAY 39-9437, a 
recombinant Kunitz -type serine protease inhibitor, on amiloride- sensitive short-circuit 
current of normal [non-cystic fibrosis (CF) cells] and CF HBE cells. Mucosal treatment of 
non-CF and CF HBE cells with BAY 39-9437 decreased the short-circuit current, with a half- 
life of .apprx.45 min. At 90 min, BAY 39-9437 (470 nM) reduced Na(+) transport by 
.apprx.70%. The inhibitory effect of BAY 39-9437 was concentration dependent, with a 
half -maximal inhibitory concentration of .apprx.25 nM. Na(+) transport was restored to 
control levels, with a half -life of .apprx.15 min, on washout of BAY 39-9437. In 
addition, trypsin (1 uM) rapidly reversed the inhibitory effect of BAY 39-9437. These 
data indicate that Na(+) transport in HBE cells is activated by a BAY 39-9437-inhibitable, 
endogenously expressed serine protease. BAY 39-9437 inhibition of this serine protease 
maybe of therapeutic potential for the treatment of Na(+) hyperabsorption in CF. 
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inhibitor (KPI) domain of the amyloid precursor protein is 
cells for use in the treatment of diseases such as Alzheimer's 
disease, coagulation disorders, and emphysema. An in vitro model of APP processing and 
disease origination involving addition of the KPI to cultured neuronal cells is described. 
A synthetic gene encoding residues 285-34 5 of APP fused to the yeast a-mating factor 
signal sequence was expressed from the AOX1 promoter in Pichia pastoris. The KPI produced 
was purified and partially sequenced, its amino acid composition determined, and its 
protease inhibitory activity examined The in vitro model was demonstrated. 
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The interaction of alpha 2 macroglobulin (alpha 2M) with exogenous proteases has been 
reported by others to be abnormal in cystic fibrosis (CF) . We have re-examined these 
claims. Four parameters were considered: (1) the molar protease binding of alpha 2M; (2) 
the interaction of bovine cationic trypsin (BCT) , complexed to alpha 2M, with low 
molecular mass substrate, benzoyl arginine ethyl ester (BAEE) ; (3) the stability of formed 
alpha 2 M-BCT complexes; and (4) the subunit structure of alpha 2M. We have found CF 
alpha 2M to be similar to control alpha 2M in every respect studied. 
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Alpha 1- antitrypsin deficiency: memorandum from a WHO 
meeting. 
Anonymous 

Bulletin of the World Health Organization, (.1997) 75 (5) 
397-415. Ref: 81 
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alpha 1 -Antitrypsin (AAT) deficiency, also known as alpha 1-antiprotease inhibitor 
deficiency, is a disease caused by genetically determined AAT deficiency. It occurs as a 
result of inheritance of two protease inhibitor (PI) deficiency alleles from the AAT gene 
locus (designated PI) on chromosomal segment 14q32.1. The most common deficiency allele 
is PI*Z and a large majority of individuals with severe AAT deficiency are PI type ZZ. 
The disease occurs predominantly in white persons of European origin and its frequency in 
Europe and North America is comparable to that of cystic fibrosis (1 in 2000 to 1 in 
7000.) Persons with AAT deficiency may have no clinical manifestations. Chronic 
obstructive pulmonary disease (COPD) with a high frequency of panacinar emphysema is the 
most prevalent clinical disorder associated with AAT deficiency and the most frequent 
cause of disability and death. Tobacco smoking is the major risk factor for developing 
COPD, which generally begins by the third decade of life, much earlier than "usual" COPD 
that occurs in AAT-replete individuals. Liver disease, the second most frequent clinical 
manifestation of AAT deficiency, typically presents as cholestasis in infancy but is 
usually not severe and generally remits by adolescence. Chronic liver disease develops 
infrequently, although AAT deficiency is the commonest cause of chronic liver disease in 
childhood. Cirrhosis and carcinoma of the liver affect at least 25% of AAT-def icient 
adults over the age of 50 years. AAT deficiency appears to be widely underdiagnosed and 
based on predicted gene frequencies even in the most intensely studied populations, only a 
small proportion of those predicted to have AAT deficiency have been diagnosed. Human AAT 
is available in limited quantity for augmentation therapy. This Memorandum summarizes the 
discussions and recommendations made by participants at a WHO meeting held in Geneva on 
18-20 March 1996 to review existing knowledge about this highly prevalent genetic 
disorder, develop a strategy for enhancing awareness of it among health- care -givers and 
the general public, and explore new case-finding and disease -prevent ion strategies. 
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AB A novel trypsin-like protease was purified to homogeneity from the sputum of 

patients with chronic airway diseases, by sequential chromatographic procedures. 
The enzyme migrated on SDS-polyacrylamide gel electrophoresis to a position 
corresponding to a molecular weight of 28 kDa under both reducing and non- reducing 
conditions, and showed an apparent molecular weight of 27 kDa by gel filtration, 
indicating that it exists as a monomer. It had an NH2- terminal sequence of Ile- 
Leu-Gly-Gly-Thr-Glu-Ala-Glu-Glu-Gly-Ser-Trp-Pro-Trp-Gln-Val-Ser-Leu- Arg-Leu, which 
differed from that of any known protease. Studies with model peptide substrates 
showed that the enzyme preferentially cleaves the COOH-terminal side of arginine 
residues at the PI position of certain peptides, cleaving Boc-Phe-Ser-Arg-4- 
methylcoumaryl- 7-amide most efficiently and having an optimum pH of 8.6 with this 
substrate. The enzyme was strongly inhibited by diisopropyl f luorophosphate, 
leupeptin, antipain, aprotinin, and soybean trypsin inhibitor, but hardly inhibited 
by secretory leukocyte protease inhibitor at 10 mu M. An immunohistochemical study 
indicated that the enzyme is located in the cells of the submucosal serous glands 
of the bronchi and trachea. These results suggest that the enzyme is secreted from 
submucosal serous glands onto the mucous membrane in patients with chronic airway 
diseases . 
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Inhibition of neutrophil elastase- induced interleukin-8 
gene expression by urinary trypsin 
inhibitor in human bronchial epithelial cells 
Nakamura H (Reprint); Abe S; Shibata Y; Sata M; Kato S; 
Saito H; Hino T; Takahashi H; Tomoike H 
YAMAGATA UNIV, SCH MED, DEPT INTERNAL MED 1, YAMAGATA 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Background: Urinary trypsin inhibitor (UTI) , a potential inhibitor for proteinases 
including neutrophil elastase (NE) , trypsin, plasmin, cathepsin B and H, has been 
used for the treatment of lung diseases with the absence of side effects in Japan. 
Methods: In this study, we investigated the inhibitory effects of UTI on both 
purified NE and NE activities present in bronchoalveolar fluids from patients with 
chronic bronchitis. We also investigated the inhibitory capacity of UTI with 
regard to NE-induced interleukin-X gene expression in human bronchial epithelial 
cells by Northern analyses. Results: UTI inhibited NE activities in bronchoalveolar 
lavage fluid from patients with chronic bronchitis and of the purified enzyme. In 
addition, UTI inhibited NE-induced interleukin-8 gene expression and protein 
secretion in a human bronchial epithelial cell line. Conclusions: Our results 
suggest that UTI is applicable to patients with a variety inflammatory lung 
diseases in which NE plays a pivotal role. 
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Inhibition of human pancreatic proteinases by 
mucus proteinase inhibitor, eglin c and 
aprot in in. 

Belorgey D.; Dirrig S.; Amouric M. ; Figarella C. 
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The kinetic investigation of the inhibition of human pancreatic trypsin 1, trypsin 2 and 
chymotrypsin A by mucus proteinase inhibitor, eglin c and aprotinin reveals that (i) the 
first protein is a potent inhibitor of chymotrypsin A (k{ass.) = 1.4 x 106 M-l s-1, K(i) = 
71pM) but forms loose complexes with trypsin 1 (K(i) - 0.5 uM) and trypsin 2 (K(i) =18 
nM) , (ii) eglin c does not inhibit the two trypsins but forms a tight complex with 
chymotrypsin A (k(ass.) = 3.3 x 106 M-l s-1, K(i) < 0.1 nM) and (iii) aprotinin is a 
potent inhibitor of trypsin 1 (Mass.) = 1 x 105 M-l s-1, K(i) < 0.2 nM) and trypsin 2 
(Mass.) = 2.4 x 105 M-l s-1, K(i) < 1 nM) but forms a loose complex with chymotrypsin A 
(K(i) =0.17 uM) . These data, together with those published previously on human 
pancreatic elastase, suggest that a cocktail of aprotinin + eglin c might be a better 
intensive -care drug for acute pancreatitis than aprotinin alone, because it will 
efficiently inhibit all four human pancreatic proteinases. On the other hand, human 
gastric juice inactivates mucus proteinase inhibitor by pepsin-mediated cleavage. This 
indicates that the fraction of mucus proteinase inhibitor that reaches the stomach 
following aerosol delivery to cystic fibrosis patients does not reach the duodenum in an 
active form and, therefore, does not aggravate the pancreatic insufficiency of these 
patients . 
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Neutrophil elastase/al -proteinase 
inhibitor complex levels decrease in plasma of 
cystic fibrosis patients during 
long-term oral p- carotene supplementation 
Winklhof er-Roob, Brigitte M.; Schlegel-Haueter, 
Susanna E.; Khoschsorur, Gholamali; Van't Hof, Martin 
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Pediatric Research (1996), 40(1), 130-134 
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Journal 
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Lung inflammation in cystic fibrosis (CF) is associated with an increased release from 
activated neutrophils of oxidants and proteinases. Free radical generation is not 
efficiently neutralized, and the major anti-proteinase, al- proteinase inhibitor (otl-PI) 
is thought to be oxidative ly inactivated. The authors hypothesized that enhanced 
antioxidant protection could represent an addnl . long-term strategy to attenuate the host 
inflammatory response. The effect on plasma neutrophil elastase/al -PI (NE/al-PI) complex 
levels (as a marker of lung inflammation) and plasma malondialdehyde concns. (as a marker 
of lipid peroxidn.) of addnl. oral (J-carotene supplementation was studied in 33 CF 
patients who had already received long-term vitamin E supplementation. In the presence of 
a more than 10-fold increase in plasma p-carotene concns. (0.09 to 1.07 umol/L), a small 
increase in plasma ot-tocopherol concns. (23.8 to 28.4 umol/L), and a more than 50% 
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decrease in plasma malondialdehyde concns. (1.00 to 0.46 umol/L) , plasma NE/al-PI complex 
levels decreased from 102.2 to 83.0 ug/L; . Plasma retinol concns. increased (1.05 to 1.23 
umol/L) due to conversion of p-carotene to retinol, which could have contributed to the 
decrease in NE/al-PI complex levels. Based on these results, the authors speculate that 
efficient antioxidant supplementation could attenuate lung inflammation in CF. 
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AB Inflammatory lung disease is associated with increased epithelial permeability, but 

it is unclear how inflammatory cells alter epithelial permeability. Neutrophils 
have azurophilic granules containing elastase, cathepsin G, and defensins which are 
released at sites of inflammation. Experiments using whole animals and cultured 
cells suggest that neutrophil elastase contributes to increased epithelial 
permeability. Using Madin-Darby canine kidney epithelial (MDCK) monolayers, a 
well -described epithelial model, we asked whether neutrophil elastase directly 
affects epithelial permeability independent of cell death or cell detachment from 
the substratum. We measured permeability using H-3-mannitol . We found that 
neutrophil elastase increased epithelial permeability in a time- and concentration- 
dependent fashion. Increased permeability required prolonged (greater than or 
equal to 6 h) exposure to elastase, but was not associated with cytolytic injury or 
cell detachment. These findings are potentially relevant to the lung because we 
found a similar time- and concentration -dependent effect when we added elastase to 
cultured human bronchial epithelial cells. In MDCK cells, permeability increased 
without alterations in cell actin at the light microscopic level. Interestingly, 
elastase -induced permeability was both prevented and reversed by serum, but not by 
serum albumin. Complete reversal occurred if serum was added up to 16 h after 
adding elastase. Proteolytic activity is important in HNE-induced epithelial 
permeability because soy bean trypsin inhibitor completely blocks the effect and 
alpha(l) proteinase inhibitor (alpha(l)PI) partially blocks the effect. Charge 
interactions also appear to be important because the polyanions heparin and 
sulfated dextran completely blocked increased permeability following elastase but 
only partially blocked elastolytic activity in isotonic solutions. In addition, 
other cationic neutrophil peptides, cathepsin G and defensins, acted cooperatively 
with elastase to increase permeability. These data provide direct evidence that 
neutrophil elastase alters normal epithelial barrier properties without killing the 
cells, and that elastase acts cooperatively with other soluble neutrophil mediators 
in causing target epithelial cell dysfunction. By altering epithelial 
permeability, elastase can contribute to the pathophysiology in many forms of 
inflammatory lung disease. 
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AB Complex mechanisms regulate sequestration, retention and migration of neutrophils in the 
lung. Neutrophils can migrate into the lung without producing significant damage under 
some circumstances, whereas at other times great structural alteration occurs. A 
potential explanation lies in the phenomenon of priming, a state of altered responsivity 
of neutrophils. A wide variety of molecules are able to induce this higher degree of 
responsiveness including PAF, TNF, GM-CSF, and IL-1. Enhanced cellular responses include 
secretion, adhesion and synthetic function. Unprimed neutrophils can migrate through lung 
tissues, secreting but little of their contents, in the context of 'normal' inflammatory 
response. On the other hand neutrophils primed before the emigration phase, injury to the 
tissue they are migrating through would be likely by virtue of releasing toxic mediators. 
One of these mediators is neutrophil elastase, a potent protease. It is the purpose of 
this review to highlight the duality function of neutrophils as (i) one of the bodies 
highly effective host defense weapons and (ii) mediator of destruction and host defense 
impairment in the lung by releasing mediators such as neutrophil elastase . 
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Trypsin-binding immunoglobulin G (TBIgG) is found in the sera of a high proportion of 
patients with cystic fibrosis. We previously reported that TBIgG preferentially binds 
human cationic trypsin rather than trypsin from other animal species. Binding affinity is 
enhanced by complex formation with bovine pancreatic trypsin inhibitor, which is known to 
induce characteristic conformational modifications in the active site region of the 
trypsin molecule. To identify the human trypsin-like antigen associated with TBIgG, we 
have studied the effects of conformational changes of cationic trypsin induced by limited 
proteolysis based on competitive binding studies. It is shown that the most likely TBIgG- 
related self-antigen is an 11, 000-dalton fragment that is a cleavage product of the 
complex formed by trypsin and alpha 1-protease inhibitor. This result emphasizes the 
occurrence of circulating trypsinogen activation and is interpreted to be a consequence of 
the protease-antiprotease imbalance, which has been well documented by previous 
investigators in cystic fibrosis and also in other lung diseases associated with an 
inflammatory state. 
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AB Meconium specimens from 18 infants with cystic fibrosis (CF) had strong trypsin inhibitory 
activity (TIA) . The same specimen, which contained increased quantities of undigested 
proteins, had normal concentrations of immunoreactive trypsin (IRT) , but deficient trypsin 
catalytic activity (TCA) . TIA was not detected in any specimen from non-CF infants who 
had high concentration of proteins comparable to that of CF infants. Subjecting meconium 
supernatant of CF infants to Sephadex G-75 gel filtration revealed that TCA was greatly 
enhanced in effluents after fractions were activated by porcine trypsin. TCA was present 
in the same fractions with IRT. The findings suggested that proteases were secreted into 
the intestinal lumen in CF infants prior to birth. Deficient proteolysis in the disease 
might be due to the presence of a trypsin inhibitor. 
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Sputum and serum samples were obtained from 38 patients with cystic fibrosis seen as out- 
patients at routine follow-up, or from patients admitted with acute pulmonary 
exacerbations of their disease. Elastolytic activity was measurable in the sputum of 13 
of 16 out-patient samples and detectable in 21 of 22 patients admitted with pulmonary 
exacerbation. The enzyme activity was inhibited by soy bean trypsin inhibitor and alpha 1 
antitrypsin, but not by ethylenediamine tetracetic acid, suggesting that it was 
predominantly a serine proteinase, probably leucocyte elastase. The mean sputum/serum 
albumin ratio was 2.53 X 10 (-2) (SD +/- 2.4) for the out-patients and this was not 
significantly different from those of patients admitted with pulmonary exacerbation. 
However, those patients admitted with fever had increased sputum/serum albumin ratios 
(mean = 4.66 X 10 (-2); SD +/- 3.19) compared with those admitted with a normal temperature 
(mean = 1.52 X 10(-2); SD +/- 0.41. 2p less than 0.01). The albumin ratios of the 
pyrexial group fell with antibiotic therapy. The sputum/serum alpha 1 antitrypsin ratios 
were generally greater than expected (by comparison with albumin) and evidence is 
presented suggesting that this is due to immunological over- estimation . 



L37 ANSWER 11 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



AUTHOR: 
SOURCE : 

PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



23 MEDLINE on STN DUPLICATE 4 

82273808 MEDLINE Full -text 

PubMed ID: 6180371 
Plasma arginine esterase in cystic 

fibrosis: kinetics of activation, identification as 
plasma kallikrein, reaction with alpha 2-macroglobulin and 
comparison with levels in normal plasma. 
Bury A F; Barrett A J 

Pediatric research, (1982 Aug) 16 (8) 613-20. 
Journal code: 0100714. ISSN: 0031-3998. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
198210 

Entered STN: 19900317 



Last Updated on STN : 20000303 

Entered Medline: 19821029 
AB Treatment of normal plasma with chloroform and ellagic acid yielded esterase activity 

against tosylarginine methyl ester, which reached a maximum within 2 h. After 2 h most or 
all of the activity as resistant to inhibition by soybean trypsin inhibitor (STI) , but was 
still sensitive to the low molecular weight inhibitors di-isopropyl f luorophosphate, 
aprotinin and prolyl -phenylalanyl-arginyl chl orome thane . The activity ran in gel 
chromatography with alpha 2 macroglobulin (ampha 2M) , as if it were due to an alpha 2M 
proteinase complex. The generation of the arginine esterase activity by chloroform and 
ellagic acid was apparently dependent on the activation of factor XII, being blocked by 
Polybrene. In plasma pretreated with methylamine-HCl (an inactivator of alpha 2M) , the 
arginine esterase was 95% sensitive to inhibition by STI. With regard to substrate 
specificity, inhibition characteristics, and gel chromatographic behaviour, it was 
indistinguishable from plasma kallikrein (EC 3.4.21.34, formerly 3.4.21.8). The 
chloroform and ellagic acid treatment of plasma resulted in a disappearance of 
prokallikrein simultaneous with the appearance of the arginine esterase. By these 
criteria, the arginine esterase activity was attributable entirely to plasma kallikrein 
either in its free form (methylamine- treated plasma) or bound to alpha 2M (buffer- treated 
plasma) . Comparisons of STI- sensitive and STI -resistant arginine esterase activities of 
plasma samples from cystic fibrosis patients, obligate heterozyotes or other groups showed 
no significant differences in levels of activity, kinetics of activation or gel 
chromatographic behaviour. We conclude that cystic fibrosis is unrelated to any 
abnormality in plasma arginine esterase activity, contrary to some previous reports. 
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The interaction of alpha 2 macroglobulin (alpha 2M) with exogenous proteases has been 
reported by others to be abnormal in cystic fibrosis (CF) . We have re-examined these 
claims. Four parameters were considered: (1) the molar protease binding of alpha 2M; (2) 
the interaction of bovine cat ionic trypsin (BCT) , complexed to alpha 2M, with low 
moiecular mass substrate, benzoyl arginine ethyl ester (BAEE) ; (3) the stability of formed 
alpha 2 M-BCT complexes; and (4) the subunit structure of alpha 2M. We have found CF 
alpha 2M to be similar to control alpha 2M in every respect studied. 
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An arginine esterase activity similar to that observed in plasma has been demonstrated in 
second trimester and term human amniotic fluid. Like plasma, the protease (s) hydrolyzed 
esters of arginine, were reactive towards 4-methylumbellif erylguanidinobenzoate (MUGB) , a 



sensitive active site titrant of trypsin- like enzymes, and had a pi of 5.1- -5. 4. The pH 
optimum for proteolytic activity was 8.0. This protease activity was inhibited by soybean 
trypsin inhibitor (STI) , benzamidine and (p-nitrophenyl) -p' -guanidinobenzoate (NPGB) , and 
was insensitive to l-chloro-3-tosylamido-7-amino-2-heptanone (TLCK) and p- 
hydroxymercuribenzoic acid (HMB) . Upon gel filtration, two MUGB- reactive fractions were 
observed, one with an apparent molecular weight of 200,000 and the other, 100,000. Both 
fractions had arginine esterase activity and appeared to be sensitive to inhibition by STI 
and benzamidine. The mean MUGB titre value (nmoles of 4-methylumbellif erone released per 
ml amniotic fluid) for 300 mid-trimester amniotic fluids was 11.40 +/ - 2.40 nmoles MU/ml . 
The mean specific activity was 2.36 +/- 0.41 nmoles MU/mg protein. Two amniotic fluids 
from pregnancies which delivered children with cystic fibrosis (CF) were analyzed in blind 
samples sent from other laboratories. The MU titre values obtained were 4.73 and 4.32 
with specific activities of 1.24 and 1.30 respectively. A third was identified in our 
screening program of amniotic fluids obtained from amniocenteses done for the intrauterine 
detection of genetic abnormalities. The MU titre value was 5.52 nmoles/ml with a specific 
activity of 1.34. The specific activities of these fluids when compared to the controls 
were significantly different (p less than 0.001). The mean titre value for 23 term 
amniotic fluids samples was 8.14 +/- 1.69 nmoles MU/ml. The mean specific activity was 
3.37 +/- 0.76 nmoles MU/mg protein. A term amniotic fluid obtained from a woman who 
delivered a baby with CF showed a markedly reduced level of MUGB reactivity (3.01 
nmole/ml) . The specific activity was 1.06 which was significantly different from the 
control term fluids. The MU titre values and specific activities of amniotic fluids 
obtained from abnormal pregnancies (such as those with neural tube defects, chromosomal 
abnormalities and polymorphisms, abortions and stillbirths) and fluids with elevated 
alphafetoprotein and maternal blood contaminants did not significantly vary from the mean 
control values (Table 3) . 
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Abnormalities of the interaction between alpha 2-macroglobulin and proteases have been 
suspected in cystic fibrosis . We measured the binding activity for trypsin of alpha 2- 
macroglobulin in 65 patients with cystic fibrosis, 41 obligate heterozygotes for cystic 
fibrosis, 18 children with asthma, 21 adult patients with chronic obstructive pulmonary 
disease, and 21 healthy control subjects. The assay was based on the observation that, 
once it is bound to alpha 2-macroglobulin, trypsin is no longer inhibited by soybean 
trypsin inhibitor. The bound trypsin retains activity against synthetic substrates such 
as. N-alpha-benzoyl- arginine-p-nitroanilide . We found a moderately increased molar 
binding ratio of trypsin to alpha 2-macroglobulin in all patient groups and heterozygotes 
compared to healthy control subjects. The absolute concentration of alpha 1-macroglobulin 
was related to age rather than to the disease of the patient. Our data argue against a 
defect in protease-binding activity of alpha 2-macroglobulin in cystic fibrosis. The 
moderately increased binding activity observed could have been related to a structural 
difference in alpha 2-macroglobulin or to binding of ligands. This finding however, was 
not unique to patients with cystic fibrosis; the binding activity was increased in 
heterozygotes and in patients with other pulmonary diseases. 
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Immunochemical and functional properties of control and cystic fibrosis (CF) a2~ 
macroglobulin (a2M) are compared. Crossed immunoelectrophoresis and Ouchterlony double 
diffusion revealed no qualitative differences between the 2 a2M-preparatioris . Trypsin- 
esterase activity assayed with BAPNA [benzoyl-arginyl-p- nitroanilide] as a substrate, in 
the presence of excess STI [soybean trypsin inhibitor] , gave similar ratios between total 
and active <x2M. These a2M-trypsin complexes were equally stable under various 
experimental conditions and maintained a constant STI non- inhibited esterase activity. 
Normal and CF-a2M- trypsin complexes were taken up by normal human fibroblasts to a similar, 
extent during a 4 h period. The only significant difference was observed when the uptake 
of <x2M from untreated sera was examined. The uptake of ct2M from CF sera was always lower 
than from pooled control sera despite large variation. Mixing of control and CF serum did 
not affect the normal uptake and other serum components were taken up to the normal 
extent. Intracellular degradation of CF ot2M had a half life of 2.0-2.8 h, which compares 
well to the normal half life of 2.2 h. More work needs to be done on the nature of the 
interaction between a2M and proteases before a reasonable explanation for the molecular 
nature of the abnormal behavior can be sought . This in vitro system may be of value for 
the study of the molecular anomaly in the a2M- protease complex of patients with CF. 
These observations may represent a rapid, quantitative and reproducible assay for the 
detection of patients with CF. Optimalization of the assay might allow detection of 
heterozygotes and could result in prenatal diagnosis of CF using amniotic fluid samples. 
Applicability of this study to genetic counseling is implied. 
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AB Protease activity in plasma is assayed using 4-methylumbellif erylguanidinobenzoate . The 
assay is modified by carrying out the reaction in the presence and absence of benzamidine, 
a competitive inhibitor of trypsin -like proteases. The parameters of the assay are 
described in detail. Using this assay, our earlier demonstration of a deficiency of 
protease activity in plasma of patients with cystic fibrosis is confirmed. The activity, 
corrected for the nonspecific hydrolysis of 4- methylumbell if erylguanidinobenzoate by 
benzamidine, is expressed as nanomoles of 4-methylumbellif erone released per milliliter 
plasma. Under standard conditions, the activity in plasma activated with chloroform- 
ellagic acid was 127.2 +/- 23.1 in 7 controls, 70.4 +/- 11.7 in 11 obligate heterozygotes, 
and 48.7 +/- 16.6 in 12 patients with cystic fibrosis. Identical results were obtained 
when unactivated plasma was used. These data demonstrate that the judicious use of 
specific inhibitors such as benzamidine might be useful in assaying low levels of protease 
activity in crude systems. 
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AB During a 4 -year routine screening programme for cystic fibrosis (CF) 15 464 specimens were 
examined for raised meconium albumin levels by a test strip method and by 
electroimmunoassay . The incidence of false-positive results was about 5 per 1000 
specimens in either test. This could be reduced by 90% by determining the ratio of 
albumin : alpha- 1- trypsin inhibitor (a ratio below 2.0 being considered as a negative 
result) , and it could be reduced to zero by determining the ratio in subsequent faecal 
specimens. Three of 12 meconium specimens from infants with proved CF gave false-negative 
results in all 3 tests. The other 9 specimens had greater than 100 mg albumin/g dry 
weight and albumin: alpha- 1- trypsin inhibitor ratios of greater than 3.0; in subsequent 
faecal specimens the ratios were over 4.0. 176 meconium specimens from elsewhere in the UK 
were examined and these included 23 from infants who were subsequently proved to have CF. 
Six of these 23 CF specimens gave false -negative results, the other 17 being strongly 
positive. The origins of meconium serum protein suggest that infants with CF in whom 
meconium gives false -negative results have normal pancreatic functions at birth. The 
specificity of current meconium tests therefore cannot be improved as they depend on 
pancreatic dysfunction. 
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At' the present time only a few factors are known that are directly responsible for, or 
predispose to emphysema and to obstructive chronic bronchopneumopathies. Mucoviscidosis 
is an exceptional genetic factor, at least in the adult. The complete form is observed in 
the child, combining pancreatic insufficiency and severe bronchopathy . In the young adult 
mucoviscidosis comes up for discussion only very exceptionally in isolated bronchitic 
forms. Deficiency of alpha 1 antitrypsin is another genetic factor and is more important 
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in" the adult than in the child; its linkage with pulmonary emphysema and the obstructive 
chronic bronchopneumopathies is described. This deficiency is of hereditary transmission, 
and a complex protein system (protease inhibitor system Pi) has been demonstrated. There 
is no doubt that these genetic factors are not the only causes. They certainly come into 
action in association with environmental factors (tobacco, pollution, bronchial infections 
and allergens) . The practitioner is nowadays better armed for the struggle against these 
environmental factors, but study of the genetic factors predisposing to obstructive 
chronic bronchopneumopathies is a much more promising line of research in this wide sector 
of pneumology than are chronic bronchitis and pulmonary emphysema. 
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AB The present study using immunologic methodology confirms previous observations from this 

laboratory of an absence of a protease component with arginine esterase activity in plasma 
of patients with cystic fibrosis. In this study, the pooled plasma from control 
individuals was activated and partially purified after adsorption on columns of soybean 
trypsin inhibitor conjugated to Sepharose 4B followed by elution with benzamidine . The 
fraction was further purified by isoelectrof ocusing on polyacrylamide gels. Proteins 
around the pi range of 5.5 were eluted and utilized to prepare an antiserum. 
Immunoelectrophoresis of activated plasma samples from control subjects and patients with 
cystic fibrosis was performed utilizing the antiserum. In controls, four precipitin arcs 
with residual esterase activity were observed, whereas only three were seen in plasma from 
patients with cystic fibrosis. Double gel diffusion experiments using specific antisera 
ruled out the presence of trypsin, chymotrypsin, plasminogen, prothrombin, CI esterase, 
alpha one- trypsin inhibitor, and inter -alpha -trypsin inhibitor in the concentrated 
benzamidine eluate . The antisera to alpha two-macroglobulin gave an immunoprecipitate 
which was readily stained for proteolytic activity. On immunoelectrophoresis, the alpha 
two-macroglobulin precipitin band corresponded to the band absent in plasma of patients 
with cystic fibrosis. In contrast, the alpha two-macroglobulin levels were similar in 
plasma of control subjects and patients with cystic fibrosis. Using the antiserum to the 
protein fractith proteolytic activity could be demonstrated in control plasma. One 
specific enzyme-active "rocket" was absent in plasma of patients with cystic fibrosis. In 
a double blind study of 15 control samples and 15 samples from patients with cystic 
fibrosis, a specific "rocket" was shown to be present in 13 control samples and absent in 
14 cystic fibrosis samples, alpha two-Macroglobulin was determined by both an immunologic 
procedure and by its trypsin binding (trypsin protein esterase concentration) . The ratio 
of the immunologic assay to the biologic activity assay was 90 for the normal plasma 
samples and only 65 for cystic fibrosis samples. 



L37 ANSWER 21 OF 
STN 

ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 
SOURCE : 

DOCUMENT TYPE: 
FILE SEGMENT: 
LANGUAGE : 



23 BIOSIS COPYRIGHT (c) 2005 The Thomson Corporation on 

1976:12504 BIOSIS Full -text 
PREV197612012504; BR12: 12504 

DEFICIENCY OF PROTEASE ACTIVITY IN PLASMA OF 
PATIENTS WITH CYSTIC FIBROSIS. 
RAO G J S; NADLER H L 

Journal of Pediatrics, (1975) Vol. 86 , No. 6, pp. 978-979. 

CODEN: JOPDAB. ISSN: 0022-3476. 

Article 

BR 

Unavailable 



L37 ANSWER 22 OF 23 EMBASE COPYRIGHT (c) 2005 Elsevier B.V. All rights 

reserved on STN 
ACCESSION NUMBER: 76153487 EMBASE Full-text 



DOCUMENT NUMBER: 1976153487 

TITLE: Screening for cystic fibrosis by 

analysis of meconium for albumin and protease 
inhibitors. 

AUTHOR: Ryley H.C. ; Neale L.M. ; Brogan T.D. ; Bray P.T. 

CORPORATE SOURCE: Dept. Med. Microbiol., Welsh Nat. Sch. Med., Univ. Hosp. 

Wales, Cardiff, United Kingdom 
SOURCE: Clinica Chimica Acta, (1975) Vol. 64, No. 2, pp. 117-125. 

CODEN: CCATAR 
DOCUMENT TYPE: Journal 

FILE SEGMENT: 007 Pediatrics and Pediatric Surgery 

029 Clinical Biochemistry 

048 Gastroenterology 
LANGUAGE: English 

AB A qualitative method of detecting elevated meconium protein concentration was compared 
with a method of determining meconium albumin concentration by electroimmunoassay since 
elevated meconium protein levels can indicate pancreatic insufficiency caused by cystic 
fibrosis. Between 5 and 10 per 1000 healthy infants passed meconium specimens that gave a 
false positive reaction with the Boehringer Mannheim test strip and contained a greater 
than expected concentration of albumin. It was possible to exclude pancreatic 
insufficiency in all of these children by determining the ratio, albumin : <xl antitrypsin 
in meconium and subsequent faecal specimens, since it was found that values of this ratio 
in excess of 2 . 0 suggested pancreatic insufficiency of the type associated with cystic 
fibrosis. Three of 14 neonates with subsequently proven cystic fibrosis yielded meconium 
specimens giving negative test strip results and low albumin concentrations. In two of 
these patients, the ratio, albumin : al antitrypsin in the meconium was within normal 
limits but, within two months of birth, the albumin : al antitrypsin ratio in the faeces 
of both children was greater than 3.0 suggesting that pancreatic insufficiency had 
developed . 
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